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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high delivery rate for a 
wide range of etendue limit targets and extended emission sources 
by etendue-efficiently and further well matching optical characters 
with the requests of the targets. 

SOLUTION: In an example of a biaxial deformation plate of an 
LGLE-T, a small-sized reflection lamp SJ consisting in release 
volume EVSJ and a hermetic type reflection cavity 220 are indicated 
and a cavity 220 has two exit ports 1461 and 1462 with respect to 
respective system axes 281 and 282. The cavity 220 comprises two 
substantially elliptic main reflectors 1421 and 1422 arranged via a 
90° spacing in a rotating direction around the optical axis and a 
substantially spherical, elliptic or axisymmetrical aspherical surface 
RRS 140. The respective main reflectors 142i focuses at an angle 
&phiv;&upsi; in a perpendicular direction. A retro reflector 140 forms 
an effective release volume EVST which collects and reflects all of the light released to the substantially 
hemispherical portion in the release volume EVST and releases the light only to one hemisphere. 
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1 J XflZ 1 7 >7"(gas discharge lamp)© 
^WfcX^l^-fcilfcfigiSU:, oBfl|(Zx>T-'^:e 
tendue ) &$©<U^iafc fcK©l5£»(reformatting) 
**73'>&*X>v> (MLE) T$^x, 
ffi&W^^T.-r A (retro- reflector system) t % 

*Jfc± ( 7^^U:primary)&«tt5>;*^Ac;, 

-?)Cti^T, SUB;tf*©4>&<tfc 1 Off)$HWC 

^»T4^X&*7>7 , v^At«Wl^ 
£©&&3!fllN|jR (emission etendue function) E s 

ia7>7v^xA^£±iut±aaix^^^-o)sm« 

oo±wm&&m**[s, ttEtt&fttttXtf, flEtt 

ai*s*6tt**<*fcttBi*;i,*-o!>-»* % tiEtt 

*»Stf&©ffJE7>7->*xAC**£ttT}2£Jtt 

u fiEtt&as£fiEtt£it*S0Mttff, 

&JK&iiiJKS r«gAU fltfI3Sraj»S rff, fl*E#* 

©£«&#& ft ag#*fJ(spatial dependent emission 
intensity distribution) S i ( x , y ; S r ) tL, 
ffiE±&W#v*xAtf\ 'PKth 1 o©[H]ffl&«1* 

*a.*ttfcX*W*-0HMa»**TJ6»l/, ItE 
&l*X*j|,*-a±M#«, ttEft£F2j£ft0ffiTE 

I ( x , y ; S' ) ( -t^>^U:seconda 

ry) tttfj*8'*ML. 

ttEfltfJWSfcttEB-atfias'jy, ttEBrS©** 
F1> F2©itt«T, ttEttftffalfttftA, fiJE*¥v 

ttJX*Ji,*-*M|feA I (9,V;8), Al ( q> , 
Y; S')**U SHtt, Mttl=#ttft?M»* 
<*<B£»Lfc&«t:-A£«tiiL, 

ISEfc^aa^S'CflTa^^fcfc io©iftE 

^ff^iisfiiiflicteitft^sajx^^^-tciiic^LTii 

*U ttE&N#tt*Mtt*8 I ( x , y ; S ' ) 



a*#*S I ( x , y ; S r ) ©*te«te*(quasi-ima 

ging magnification) fc U , ItEttilM- h * ft U 

X, WEJfi£JW^^A*6tiJ«#tl«t:-A^, ft 

EEfffcaaftttwcas^T, m-»toapffiHM»E s' 
i ( p stfsaw3»E s' i ( P >«, 

*-3©»KptConx, DEtttfiJIiaiMttE b 
{ p ) *«'KCfcM**J^CJa*St*fcM L Eo 

[s*#jS2] SfliB^yvT^Atf, ac^^17 
7, =i#a?>?\ y-r ass 

E#X£, Hg, H g 2 * X e , A r v Kr, £JB/\7 

wsKtmiam smxb, iie±&m#x«, air 
$wms.m& s*««**# sbku. i*E±&4*tt 

*©S*E*»fcft*#\ 1 . 5*S5*T©mroi«^ 

T*Sf#JS 1 E*©M L E„ 

fiEfflfiltfcS'^xAfllMSBB©, 

H***EU WEi^WttS^A^MWIMfe©, 
£*toft*fl&ftRJEtt#S©fi£*f\ WE3fc¥to£- 
A£fig&4$£©4>&<tt-W*«iEL, ttEJEtfli 

flatttEMftMi*, ttesnitt#ttiuastf* 

S I ( x , y ; S') roffiHtoft£#*J*ffi*T*l*# 
S 1 E«©M L Eo 

[&*JB4j ^fc<tfc-:>©MEHB£lftttf, ± 

3Eflj$¥gtfR 1 <ROT**<Pfc<fcfc 
— 3©MttQ!llEtt&IMfrff«*U, ROtfttEIHJMfflfi 
**©£A»¥«t*ot, siEiMIMt^ 
<fcfc-o©WBJllfl&ffl£«ttS4, tflE^>7->*x 
AC«UTSUC»|S]4ttTKIlL, ')>*< £t,-z>0) 

tI*^-©-»*fiWLT, IIEttttWSCHTlR 
**1E«©MLE. 

SP^«*, ±*^¥StfR0T***miBCf3ffi)S!SM^ 
t, ^<tfc 1 o© i *g ©*=&**« n«5*tfj*. % 

ift^¥S^fR 2 , i > R0T44^<tfi 1 -DO) i 
#B©fcS&lH]Eiafl£##**L^ niB±ifi»£W^i:^^ 

<tfci-3©an3i *§©}*&«#*, ttE±R«(*'> 

^ATWE^V^vX^ACWLT^IfiJtf^TRd 

»*jaiaufcWEx^=f-©-ffli« % ^<ttn 

©S9E i #B©»toigjBffi£l*#T«*tf ttx, t)Ett 
ta»S©i4«Ci»£WL, ^*<tt, 1 o©S!lE i t@ 
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o©«E I »B©a=ifc«Mn»**r*-*MMlEa 

©M L E B 

[MM 6 J 'p%< th 1 -3©attC!]Sffi&l4#a 
t, ttEtt&Wfc^xAW^JKtfc 1-3©&tt'>ff 

MBtttUHStf, aiEfiaau>?**fc:x<©ajftu: 
aaacKB£ftft»M4ea©M l e 0 
[mm 7] aeaart-htaa-r*!*^*— 

aiSh^ aEffl£«#3/XxATffifiitl,Jfc:a* 

X, #ft<tfc l?0H)MTtRjklH4;IWt«l/, 

©**?KJI,*a**»ac\ fiEflXtf&ASnxU 
*MM1EM©MLE. 

[MM 8] »E#acaAUfcttE;«*©«!>fc<t 
t 1 ReiU*M- - ttflNffi£#A 

fc^t, a?HMM«aait©A?>a©fclifc 

I*M-li-AtilljT*»MI7Et»M L E, 
[MM 9 J tiEffa*, £ltl&jta«*T*MM 
lEa©MLE. 

[MM 10] DGM#, 

a©aa**c»»?e, iniB<p&#§gs{s*, nefts 

flE£&«*->XxAtiBEj2£lf#5>;*xA;!l\ 

£©£flT*JttU> ME**$Sgft*> tl5Bjilr£©£* 
MHACUTft4rreftA9C:T«MM 1GM0M L 
E. 

[win] »E±jRi##^^Atf, m em a f 

M»C«M;iS-ftaa/P7 7^*S*TS*J;-3 
4'>1W»J*1/Jfc«|«««*tft||*| 1 E«©M L 
E. 

[MM 12] r j 7X77-<7*fflt)«Hffl£W7> 

© i *S©ltitt&«*U a&:*U«&A?«*HaX 
¥vXxAt, 

2?©«fi-*-*ltt©5tea©HTttEfl;**rtfiU ft* 

?£??x-*mn*&&[s. fleas**©**®?** 
*wi^a«i*;u*-**aiT*aaias 



1 o© i #§©*¥;> XxA#*£*?* i #B©* = 
fc£F 2 , i $*U 

mrfB^mas s wea-a^F ijaacKau, ae 

xA*t**»caaT*<*SCRBU 

©imtaT*H*nfcii?*<tfc 1 o© i 

-St, 1 ^©IME&ltttfcfcU flIB£ 

s.mis*T&tr, aeaaia 8 # satire trfcaex 

U aE3feastttEffl£W<*5>*xA*tt&£t>tt 

x, ftaa&a&tuas r *a*u aeatbas r 

«\ tiEttttia©N***« ttE3fe¥v*xA*C«£ 
"t*ffiX, flrS©ffiMtt#fltajaa^*S I < x , y ; 

S r ) 

SI!Bi&«#y^TA^, 4>&<tfc 1 o©D3ffiSW<* 

aeifitttt^xAxr, aeauasr^e 
a**ttti*jw-©-a*a»*ttT&ai/» me 
aa©a»jTa**ttfcaE»«x*^-roia»» 

1 -3©ae i *B©a«a*fti,Ta**tt, 
tt 1 ^© i #g ©a -arsis' i 
tieatuas'i/f, »«<tt i-3©aea=aAF 

2 , i ©tffcX. SJE i *§©#¥;> AxAttlCft&T 
*Hf«©ffiNHft#aa»*S I ( x , y ; 8' I ) «* 
I/, 

aE±&a^^At«aa#^x^At^4<t*. 
1 o© i #i©aj«#-s©, a*taa*a«i>T % 

aS^^S I ( x , y ; S'l ) **rt*4>&<tt. 1 

o©a=ttM8i*aau. aeaa^s i 
( x , y ; s' i ) a\ neaa^s i ( x , y ; s 
r )©aaaf&*fS:*«Mffljs«9>y. 
[MM13] ae±&«^>xxAt#£«#->* 

aaaa*, sucfti6rr*2-3©$»>?*x>**ra 
acAoraaftu, aiB*stf> ae&i******* 
ar**»tt, aaii. ae 

ttttfltUXflEl »B©3fc¥v*xA 

«m*iw»ifl#5«»»«fit, ae±}s»& 
a#tf, »iMifctiyTttEttaja©at*^, «a« s 

aaa**, 1 . 5#6 5©H©a7fi»j. ae±^w 
#*>^fAtf, a~aat-a3R#6^*a^#^6a 
wwwn 2Ea©a«a&a j 7>r. 
[mm 14] aaa*x>5>> ( p le )t*o 

aax^^=f-tt{H» s a^aa^ >xtf sa 
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S'*JMlT**it«'>ffl*X>S?> ( M 

L E ) t, 

****** ***tttt»Eftittr-A*, atifcaa 

^*xA**JU 

WEML EmU^^fAt, 

»>^ta««^»t*»-m f 1 tn-m&F2 

J>LT, ««X:M,¥-*UJftft1Ji|EttUBS«&« 
U 95EfiJ[tii»S^R*li^]Sttiii»<7>$4«^ilT*^Xfll 
ftvV/vT^A^WU 

mzm&<D*tf, iftEx^S'^AUfcitKwcBx 

ttE»JRtt*;fl\ tfJ«#-hfc3l>*<fct,lo03:l!gifi 

EA*asfctiEffi£«tt^*7 1 Arofi-&tt;!f\ ffiiEtt 

r#\ IUBtttt*0««*A, ttE3t^^A«|tal 

y ; S r ) 

**U »E±fi«^>7rA^ WEtttiiJiS r^S 
W»**i*:I*^-0-»*»3|[*liTfil*U, ItE 

«I*;^-0±«»4rt«i|i*tt, «U*F2jft«§C, 
BE%¥3'a7ANta&T*j*JC®SMtt#a*#«f 
S I ( x , y ; S*) ««T«nE«=tttfJ*3'«» 

ffiEttNas£IU3»=ttHias'#, firEfcjfcF 1 
ts liEfc^XxAHfcaau ftHattaafttt** 

mX*^-«£H»A I ( <p> * ; S ) % A I ( cp, 
¥; S')**U MM, ftKMC#ttttTna»* 



SMS I ( x , y ; S')d\ tiEA!iJB®Mt:IHt 
ttlCW*£*S*lU, ttEBBttftS I ( x , y ; S 

WE;fl**> Hg, H g 2, Xe, Ar, Kr, 

=?<( wm%ti±vmm&m/\n?y&o>jinztv 
sou ffnj3*tf#«B&wt#6tttft*tt# sa« 

BBifilttt^aT^aftEmftft**, 1 . 5 

#5 6*?0aoa**u mrse«ife<fcpj*g^^^e=as 
fitta^-r ka^7, Eisa^ h/w7, 

*«B* DMDs TMA, *7-< K, m-7U-Aff>Wi 

#H»t:-A**B, tiaaia 
m**m/Asi&mm. Mamaxjw 

K/rs***£*# saaufcHM 

***T*m*JHl4E«0PLE. 

«*x*;^-tttta s «flT*«7ttl7>/# 6 fU 

(MLE)t, 

tt, ttEJ**x*;i,^-a>-|p*, ^<ttno)g 
ffiEM LE^f, 

ffi£**->;*xAfc, 

A&2**iaT«ftetM<&9!#Bfc:. mmwj> 

j&T4¥JS**TU WE7>7vA^A^6WE§»* 

3>ur, «ttx^^-«uMf«trettiua3*aA 
u «E»iiias»ftii^tt{iia<o**saT*^^A 

BEtt^a®*^ ttE^S'XxAiitaattcBX 
t^ocRib, fiE#aj«s*, be*£f iaa 

CKBO, 
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Ettaas r*\ tuetttiup©««** % we*** a 

I ( x , y ; S r ) U> 
ttEifiWfcvXxAtf, n<tfe 1 

W#«nt:X*;^-©-»«***ttTfil*ly, tiE 

S I ( x , y ; S')**T*ttE»=tt!iiWS'*» 
«U 

ttEttMstfiEfl^ttUas'tf. tiE**Fi 
fc> «E*¥v*?A*fciI*U REtt^a©*** 
fc¥ffirtT^ttfc*£F2C#<?, MoAJRttM 
WI*^-**H»A I ( q>, 4* ; S ) A I ( q>, 

ttE±jfi»tt5>*xA % ttEiefiW^^xA, fiEtb 
«#-S©SMifcBH*iltl?lvT, ffilBSH^^aft 

I ( x , y ; S')tf, tiEtttia©ttl:Jt«ti 
CWMMMfrU, DESIft^^S I ( x , y ; S 
r)0*feWt^4<)iot:t4 LGLE. 

»EflX*, Hg, Hg2, Xe^ Ar, K r , £jRA 

u WEfflfiWfcS/X^A©******, #ms hn^ 

tfnftttfcM«**fc%tf«f K, ft^SAttiWUfrffim 
Xfc«Atimaffi(a««*ft:* 

3^^j-r «-©-£5cx-/Tffl»ttfc, -scm^m 

3fefl-fK, -2557c^-/TjBAI*»t , -3?©*rffiJBttfc 



T«m*ifiiTtt*^^i6|cwjiutTa^aiit»*iiA 

fc*:tf-rK, ttE#tf-f K©»EAI*tf-Sfc. SifSBM 
L E©ttEtWWtf--S©WU:, fl^^y^rA^^ 
fc*fl-rK#S**lte#JTS, ttEfctf-TK 
4W^« 1 6 8B«J) LGLE. 

[»**18) siiem l e#, ttumtemotocmz 

LTA»jffii^K©ja:tfu«iy, ffiEtttta©«lc¥ 

£-A*ttltiU B?T!B#?H H/f, flJfBM L E©2M 
», A*»C#»|fcJS:ttEtfl*ft:-Atf6©*«I^ 
****** 7-7-^7 -f v ^tr-AMHi?* 

tf\ wemleoshw, A*teu:^»^aj«t:-A 

«E»»*¥->^xAO)ttEftflE«#a^»*WM 
?> *M8ftfflTffi«»*©«^«*fc*a©e-AS« 
»W»*ft&?*iil*JS 1 6E«©L GL E, 
[W**1 9) 7-f 7^>S»J»>fiffl3teI>5>> { LG 
L E )Tfc^T, 

fifctfca S * 7 -r 7 X > h =? >7ft 6 ro«il^Jl 

saow-^j^aps 1 i *»*T*'>a*i>s?> ( m 

LE)t, 

<fcfc 1 -D©A»#-N*fl|*fc3l>&<fcfc 1 -sflffirE 
»E«*x*j|,*-©±a»a* % 

fltlfiM L Etf, 

*<tfcn©nifl)*=ij5F2 1 i 

S>77,x>- 7*7*>K*Ht)¥»ifl#«fc, ttsB 

E7-r ^>>h?>r*6©««tx*;^-* % j&is# 

ro^i^sau, ttEttMnftt:ft*Tftft*0«ff. 
*wt«*«©H*s»r*7«f 7^>h7>r«* 

S5Etttiti5i©«l^ i^E i Haro^^^TrAHtBS 

WEi2S«^vAxA^, ^<tt 1 o© i #§©* 
«*-Kfc, ^^<tfc 1 ^©mffi&£*K***U, M 
Effi&W^^A^A/f, »E»ai3»StfSttib*nfcBt 
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ttEi2£tt#2'XxA©teat*;Jr\ tf*M9!&!tttai»s 

r mi3jsr£±i»s r tf, ttEtttuaatft* s 

frttttiMUMFS l{x,y;Sr) *£U 
ftEifcttttvA^Atf, 4>fc<fc£ 1 oWME&Wft 
**U ttEMItttS'AxAtf, tfllSSfcttiSlS r#6 

<tfe 1 ?0)flE«=ft£F2jaj£ft0ftE#ll0A 
UCBmnc, »E1]|IWI*M-0±M» 

n& i #eosn-^F 2 , i jfittc, a 

E i tiW^^X^AtttB^TSmScoeiBUft^ai 
ST#*PS I < x , y ; S' i ) **rr4#fc< fc 1 r> 

ton-nuns 1 1 

HCttM8£:tre»=ttMs>#, tiEftAFi 
t, »E**^^A*tiiAU, aettti*0tt«* 

ttJX*Jl,*-*SR8A I ( q>, V ; S ) , A I < <p s 
»E4fi»*->7fA, aEffi£«*->A^A, 4>&< 

tt 1 -3©WEi»a«)tfi«*-K©»ttt«ffl«a« 
lt\ nft«iMic»?T t aa*H&s I ( x, 

y ; S'i ) m*^^<tt 1 owa^ttifcas' 
i M#*S I ( x , y ; S ' i ) #\ ME 

3t»Sfl)ttE»JS^S I ( x, y ; S ) <J>1$%1*iB* 

k4*7-f^>SiLQLE. 

[s**js2o] ^<tt ioc»iflE3e-;»aya*s' 

itf©«<NE»««M*t*, tiEa*Mo>«t#\ &E 
i »B0ft¥*©*fcaaT*<fc5CI!BL,fca*a 1 
9lB*07^^>>h*L G L Eo 

[»^JH2 1 1 ttE#*WK«, 7*^7* y^t: 
K-AWMI, *tttftfl-< *ttff&a%#<f « 
Us fiEftA* K©4>&<fcfc 1-3©WEA»7K-h 

A»aa, mi£\ti&m. ftMttMHc*uM««e 
t»6^^AWfii«(Z)iB^titf sass 

U ttE^£tt#^^A(0ttE«t»ft«aK«. 1 5 
L E. 

l»*«2 2] jftEi&ttttvA^AroSfiijSaK 

u WE»'>BBano)Jtfl6«, nmom^vm-r^n 

**20EI©7^7»K»LG L E. 



[0 0 0 1 ] 

[%Bf!CD«T**Jfltf»] *HB1 9 9 8¥6£8Stt 



«0*aftJtill6 070 8 8 4 6 2f r »tt**X>v 
>^7AS^81^j 1 9 9 8^10^150 
milfl>#HiRitJ|»6 0/1 0 4 3 8 8^ r ffcfc5$ljXJ*& 

*. 

[0 0 0 2] »Afi»-ttMCXttjMtt«yT9-«a 

ft X > v > (radiant power transferring light engin 
e) C R U > ft C B &Jt* v A A (projection display sy 
stem), )t7 7'^/\-J«^^AxA(flber-op1lcllluml 
nation system)^ CMa*J*XX © 

[0 0 0 3] 

(coherent)RO^at:~U>r>(lncoherBnt)*«ax^J|, 

V Mil^fcBP^-v a >(target location) fc0># 

» KT (target T)*B?»T*, B#C, ^T*6±^fi 
3fe±2P* V- A S (source S)tD?*FT*« ^0)£-5&a 
«X*J|,*-«±»»afc3*fc»/TAAacltttett 

ytt*cttTS*, *ft6*»i*;i,*-ft£j&u: 
b, Ac«jat*fcBDc»a, ^snaaja, 

fb¥¥S, lfecFt:«!G>*<©x*;i,^-«4 

»C*oTX*;U*HK»#RjaTifc*. tt*T*** 

A) v-Asatf*--/* KT, * Ui-A ) V 

-ASStf*-?? KT, <fc*HB1t-7xA/#'J3. 
-ABV-AS&tf h T t LTfca#lt*Cfc 

[0 0 0 4] 4*.sftfc$t-ry stb, a*B*n* 

WW(illuminate)T * © Cttffl £ ft 4 ft fcT- A (light b 
earn) C W U T W < 6 # © RM 7 * - T v I* ft #(formatt 
ingrequirements)*ax.Tl\*>, *5C, V — A SO) A 

A^-A(Bpatial)a^7>^Kanoular)tt 
HJX^^^-ffiS7 r >^-> 3 y (emission energydens 
ityfundion)B, -jftWC, ^TCSftt^-r^KT 
roMC?SiU A^~Aao f 7>^l©ft7^-krS7 
7 > 2 5/ 3 >(light acceptance function) t it ^ 

ti>4. ftn 4 ^ASftfcv-Ast^-ry st t 

©MflO*A(DX^Jl/^-*'f 7 , J>^©tK>lCB, 
ttCtt, HaTif-yy M*«t:--A«'J7*-7* 

^ ft (collectable light)©7 v, J/XU*(delivery effic 
lency:DE)**;to*tt*Wfttf&6&U B hffi 
Wtf-A0)fcat>a)a?lf0)7*-^y Nft^0>«B % ^ft 
f ft<7)4X)S7yT— f - * (collection apertureJiffST© 
*©«ffi»tttit-fX, e 0>A*-A«£iett(spatial 
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intensity distribution) , * 0) U ^ 
^(intensity level) > * <D W&K 7}fi(azimuth direct 
ion)CJ;oT^* n**A A ^(incident angle), 
^ 0)ft$I^;i,^-t£1|jr,;£|S](iocal energy propagatio 
ndirection), ^(75 A^? ^)lJL*)\,*-fa®R&?>* 

aHK(«*B\ ^-*^-JL(ColorWheel:CW), #A 
^7(UghtValve:LV), * X 4 H Light Guide; LG), S 
7, T" A (Polarization Conversion System:PC 
S) x -h=7-*^-?Z\yl\<<-y (color cu be combiner: C 
QC) S £fct:-A£&|SB(AnamDrphlc Beam Transforme 
r:ABT), JBttfK^JHlt^-y v h (configurable illumi 
nation target)!?* ) Rtf/XBIMR*® U-f 79 h 

CtiS©»ttRS*B;&tf/XB;*A-:/v h(throughp 
ut)«Hlf*B % *W£— S (intermediate target) 

[0 0 0 5] ^ASnt^-r^ ST07*- - ?* hfc 

ft*. ( jr-yv h T SftSfeB^rofca^ 

0ift*t*«i) B*a»CBftlt£:*«. c 

n5©*ij/sw*#«B, «a.B\ 

*t^**3C7A?fitf/XBA**Mt,7'OU*- 
T-jfitfrU 5r-rf h T *v£>?|&£|!£±T*#3Stf ft 
*. LtfUB\ iMtt£nfc7J7-A>S<colorband)& 
/X « Sit ^ ^polarization direction) © & 

/XB W«CSK^ n fcSttttSS(polarlzation state) 
««t^t1#^^7-A^>AvA7 L A(color balanced 
system) £ * tt * ff* 4 „ 
[0 0 0 6] J^n, #(Tfct>*>, *imW<»3$}£ 

ST tCx"UA-£ ft, ai-yf STU-JTfc 

*jffl"j«fc&*.fc3u:, **stifc*—ry hCfUA 

-*ft**C»UT*JK*llUfl!>iJ7*--*?' hMS* 

flfc**ttftB*&sfcu. 

[0 0 0 7] 3feX>S?>(LightEnglne:LE)fcB, Wit 
0 VttttttA 7 -^(electromagnetic radiation pow 
er transfer) t tT— A U7*-7 w hfe*I(beam reform 
attlngtask)fc*£frT*«II?ft*. 3tI>v>BH 

se 1 roffHB v-as#s# 

*4R*-*-*CtTft* 0 »2C7)ftttBiDl»Lt^<7)-Sfl 
T, Utt*UB**75'a>T«attSB3fefc:-A* l J7* 



[0 0 0 8] *ffftti®afl|€Jtt(?**:«K LE(^I 
>-» ) 04'30-»t7'9 J 7**£»T*. **l6B, 'J> 
a3feX>v>(Minlmal Light Engine: MLE), 
I> v>(Light Guide Light Engine:LGLE)< 
A^M^IVvVfAnamorphicBeam Transformer Light 
Engine:ABTLE), &tf &##X> v>(Projection Light 
Engine:PLE)Tft* 0 MLE»^LE (**UB, 

esci*4LEfl)-i)T*«, v-^sroi^^> 

a > it- 7 x ^(emission surface) E Ss$fcBI5. 7 
v3>/KU n -A (emission volume) E Vs# 6 fltltSft 

a > (concentration)* tt* 0 CWTtfiJ a- A E Vs'B 
-t*7J>^U V~AS '(secondary source S') ( I^v 

TflHR/fnJABTft*. :ftl*5-yy hT^S&ftlCKfl 
»T*A\ K-A'J7*-^v SR^XBHaL E© 
•J ^- hfc&v At 1 A CDMX *7 A-^ * (collection ap 
erture:CA)*J«tt-r*. L G L E Bg|0#jfr L E Tft 

M L EtfIW-«^< tt< n«) L GC^If 
7V>7(m&s t:-AU7*-Tv h&tf/XBU 

(7) L GWA^vt?— S (input portjtf^ ft m<7>M L E^ 
I = ^3>^Un-AE Vs'*63te*itt*T*. *ft 
rtl^S9W$?-yy S (illumination target) TB, & 
WT*tr-Afl>^-^atf/XB7>^l,©Kft»^ 
C*JT* fl$fctt(constraint)t *7*;> a >&&CII*£- 
t)*nttnfnw L G ff)dJ □/K- h (exit port) T ft 
A B T L EB L GL Et«lTftU, £-AiJ7*~ 

7f MB«0fc«<>c:4>fc<fcfc nwABT^ipjfflT 

tff)L Gt- A B TT'ftftB\ LEBLGLES^A 
BTLETftUS*. PLEIJMLEmTiSU, tft 

* * »tt^K "I Sg(configurable)^ - Y 9 h « M 

[0 0 0 9] I^>f-'^(etendue)E tuy«F* nftjitA 
7 X— £ (optical parameter) x XxVf-'^^etendue 
efficiency) E E, TJl/-/? K * (throughput efficie 
ncy)T E RC^x U /X "J ^(delivery efficiency) DEB 

* e If>f^ E B^t:-A©^^-7S^7>^JP 
>77^f»>S (spatial and angular confinement) 
<D5i^ffi(measure)T-ft* 0 AJl.-7"^ ST EiiX-^^ 

xAtOtbteC.fc*, ^*6tlfcAJb^-Afl)U7*- 

U$DE/t7>-^B, ^-yf S7*-W h*ff© 
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[0 0 101 *U*WttM&mM IBs L G L E v AB 
T L E&tfP L ECWa?*. fJafn^LGS^/X 
« A B T Wft-rtlO) AA#- S&tf&jb#- hB»il 

[00 11] ttTTtt^t*»*tt, *nSffjfcg|?* 

[0 0 1 2 J ^y^Nflftff 5 4 9 1 7 6 5^( 199 
6^)tt?ia^LGL Extr-O^WftUT^Us A 

>7*(parabollc sealed short arc reflector lamp)#" 
fc/5U>X(focusing lens)fc ftTfc \) , Ift 
*£tlfcX*A1=-*>i3!)fc7^A-L G©AQ¥® 
CxUA-£t**fc©T«fc*„ Bi©MT*«*3t*> 
72->A{on-axi6)ifla>ftJfc© L G L EfV -f>tt, 3 
*©X>^Q-7(envelope)*«l*fc7>7\&iM&tf 
U>-b> K U—> 3 > v Ax A (Collection and Concen 
tration System; CCS)h LTO^R = 7-*«fflT*. 
S^CDx+f -f >»»*B#tSf -< 7*(non-imaglng type)T' 

OT, ^ttStt, (AsBV-^SOI=">ya>i5iSl 

©*nrtiw*»*faB#) A±ffi»A L in >>a s *i 

[0 0 13] A?#£ttG>#H«S*4 4 6 0 9 3 9^ 
( 1 9 8 4^)»ML EfcUT©^y;naSCU7U^3? 
~yXf A (double concave reflector system) tv- 
S L GfcttfUfc L G L CftliA'* 
- Aft ICRU ^(spatial high output int 

ensity uniformity) fix 'J A U 4J % f)£lx 
>f:i*Tfc**. fctffcS, L G0HX«Xx>T'a» 
Xc.!f^3>V-Xrot»©«fc»J t,t-3t**t^6T$ 

**7x©#g4$3f 5 5 7 4 3 2 8^( 1996 
¥ ) »> CCS ©#*<optical axls)t *fcCM££ ft 
TU6flAttliJ7— -7 7 >7(gas discharge arc lamp) 
© V- AIA (source axis) £45*fcCC S£fl$#T*# 
7Waa'J7U7*-**UfcM L E*«IKUTtx«, 
*7-Afc 2nBTMl«M-ts^>drUM(arifo 
matic secondary focus)©^ X>-r— v 3 > ( ffiffi] 
14 ) ^non-Imaging type)© C C SvXx 

A£*J&£tt v *©M L EroifVfa^tfi^ti 
*» "7<f >Xh>ffe©#Btttt 5 4 9 1 6 2 0# ( 19 
94%)tt, MLEt, Sa>-tz>SU-va>^ffl* 

nta* nx*-r* l go c c s t L/T©5f7jna«u 7 

^5-v^fA4filTl^. K© 



^vAtAB, «*7?-fc7*hfc< < 9 o°ro^-yy 

ftlf5 8 4 2 7 6 7-e ( 1 9 9 8*)(*, BftRO'fiS 
□>A-*fc LT0*£j|ffliJ7U<7$-tti8&«JU S 
P y 7 K? £ - (auxiliary retro-reflector) t £«b* 
t^7^>7s||RU7^^-mL,TU* 0 C© 
yXrAttASL GCttUT»ay7*'J>?*£5M* 

t**c»*a»T**;!r, cftfc#B«$*<7 , Ta*j, x 

x>f^«K^- / r , v h(etendue-llmited target) Ctt 

[0 0 14] A KP7^M )te©*77^> 
A(off-axls);*>f 7*©*B4#rF5 4 1 4 6 0 0^ ( 19 
9 5^) ^tfC^-fltoatf^^ASf-f 7*©#Btt 
K5 5 0 9 0 9 1 9 96^)1^ ft*£ffiT<fc* 

79^<^-i?t:-7ffiafil^K3t7/-l'A-(quasi-l 
maging, peak intensity maximizing, fiber optic) L 
GLE©tt«flTfc*. -f-ftS&IHMftCG, 
ST, v>7Vl^7*©>677<A-a6*u« 

©C^fflSft*. £©*77'7vALGL El*. «^hT 
— AlB* -^t5t? 3^6^ Ax A (complex beam combining op 
tical system) Ci»< £1 #~ h & iJ © fc * C Rf* 
UA'J*DE«ii«L, C©*>7'7;>ALGL EttS 
t /i £ ©*»»£ * t (higher numerical ap 

erture) L G C« LTl£*i]X*t*m£SH(collectio 
n efficiency limitation)* £ lTl^« 
(0 0 151 ^0)IWft*lLGL EW>« 
fmatfJMfcCBTfcfHIBBHC^T, fflt)«MJt,fc 
Ux'JAU^&tf/ffil^AxAaAhiiftaCfctf^ 

V hTfc* Wn©ft*77-fc7> ( Wfcfc^ltfft ) 

If>f^ E T """ tf, V-^S©««»ISv>a>I 

<*ot n 4*6nt$»-^V h©8BEH#<illuminatio 
n demand) ft*&W©^x-U A'J$ L E 

< < E T m-x **Ufc4m v 7-A©*/8*&Bfc?*>. 

^tl*AC©^7^X^7-^ « ffi(short plasma arc 
technology)^, *©<*? fc»»ftT/55$XS f 3/ 3> 
V— A(point-like emission source) ff> J! jfilZ^ffl? ft 
TL>* 6 C©tt7--7?>7*tt*ffl»lCtt«*#S#'V 
©X^;t^--$»«^, ^-T**5?<7"©fiiv7- 

u^wntf^s^u. *©«*, u«rutf, ±va^a 

T*. iBAT, ^©^O^KWST'A5?^7*7-7y- 
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7>©*fcfc*, -£©m*u*ui,u:fcW*>-E©7— 

[0 0 1 6 J **L V*W*T*CfcTSIB7^'J-> 

v> ( Projection Light Engine: PLE ) I*, ftj$©#* 
LGLE*tJt£6C«MT«V, U 
l>. P L E©ft£©fi3**#¥*#II*©iS#CliLtf 

L V»B»WCfcM«^Cfc*ftrft©p |_ Ef^> 

C<*oT, *PL EKMtt, x^y->©ismfc, 7J 

^-ft#(colorgamut);&tf Sfetf < > N (white point) 
^v7>^AI»«S^ttJSW^A7^>^JK(mechanica 
I packing constraint) t A?>7,£ t*T> *fi©±# 

te&MSBgsfci-wtffcsfcu. cns^+f -f >©w 

5 ^(throughput efficiency) T E, Ir>fi$E 
E, JU*/Xtt?y/\U*DE*ftT*tt4. 

[0 0 17] K/\7 1 *©#B«»5 5 9 2 18 8^(1 
9 9 7^)tt, vVnT^^JU-f^PA^Ks 
ingle digital micro mirror device; DMD)£ < 7"© JrW 
(reflective) L V ©£*>©# P L EWT*. 
C©ftfrC«3teftT^*M L Ett#@«fr5 4 9 1 7 

6 5*©fc©fc#*UttTU*. LG^T 
*ttfc> U CC ©v X^A& 7] =7 -/t -f - ^(color whee 
l)CJR»V-aX*^-**/£*t**. *ftT% B¥N 
y-C?I>X?Ht*7-e-A (time sequenced colo 

r beam) C©a7-*-f-JU*JM©#¥ 

wntj, p l Ey-'+r<<>£mm*mM%mAi>, 

[0 0 18] 5?t>-b>t5/=X©3KH«5T5 4 4 2 4 
1 4 ( 1 9 9 5f )B N RS^-A(illumination be 
am)£#ft&3E$ft^ii (asymmetric manner)T^ 'J f 7 
te«(cllp)T * 2 #R X 7 (asymmetric mask) © ffifl 

«*k*T*. cftC<Mj, *©sa«t:-A©&ttfi(div 

ergence angle)6 LV (V)B, M D M £ -f 7*© L V ©# 
S*« C M L T <* n * #{4*1 (azimuth angle)^ , 
CHLTflfrS©77><?va>(function)^^T* 0 A 
>t>7"7> Str^-X^S^5 0 9 8 1 8 4 

*< 1 9 9 2¥)B, a**-rr©Lv*««r*PL 

E © X^-^t^-A*ftJ^J^K(spatial beam intensit 
y homogenization)© fc # © U >X7 U *f 5**f *f > (lens 
array design) «<WttT*. Cft 6 2 "0©&&CcJ; o 
T, «iflt-A©7*-"^v h*a#U, iaiDW^K 
**S£ttT L V©7*-^t> h*#t*6CA<7!' 
f*t*CtTfnf*lfl)P L E©f-'UAU$DE*tt 



t£*. UtfL, tn^li, ft*£1*r©P L 
ET+f-OW^IrVfalC^n, It>tJ- 
■J £x KX^f'i-fcJIBf-'+f < Xetendue-limltedete 

ndue-limited design) tWly T ABfcf-' U A A tj 

fcl*T"JAU**»tf?*, 
[0 0 19] ^*5ft/tLVlC*tT*PL E©#ft;b* 

V, P L Ex+f^>©CK^#©AUX-v3>tf3l3t5 

^fttst, cns7 H /o©aw»* j 7-/t-r-^t 

Wjrt*«7JU-7 , '7 SJAfc( > 5 5% ) *»4>£ tt£ 
fl*B\ 5>*>-fe>©#B4*ST5 5 2 8 3 
1 8* ( 1 9 9 6¥) I*, ^JUV> P L E*m& 
T*. cLW^-^-^tift^tXVTV'JXA 
(scanning prlsm)T*B&£ ftTUfc, £©7.^ ri>^/ 

^yXAft***iic«i;TaitMa*(poiarizBtio 

n conversion technology) t <i A t* <£ C t T\ fl?if 
»Ct*y-XSC*-3TR£«ft*±T©#(* % 73^- 
ffltt©&±©fctf>lCv>'7;i,L VWWWCWffltfqldBT 

earn reformatting enhancement tech nology)&, 
£B3#6 6©7 7<7*-( PCS*«itfcttttttff(p 
olarization dependent) L V T'& 6^6 1 2 ) t'llL V 
©««t-A©X7 1 >7 , a*Jtlii^^* < , cftT\ LV 
©*««««*« 3 A* 6 6 (*fc»6tfS 1 2 )©77 

f$-*:wiw?«t*, -«toca*7"y>?»**ifci> 

£tt*„ fife^X. (St*a«©^»©WRtttA^t)i*t 

^t=wuXAai*«ft©tcexflLvc(D* 

^©«A4XHX^>t-* a (collection etendue)#*S W 
<*ti:£fcir;CP L E©X^>T-'a$SE ECft#T*»l£ 

3tetr-A©u>ha-^u:tt^ffl^ajt*«^Kt 

fcU, *ftS©5fcW©*l£*Rj£l,Tl*fc. 
[0020] ^)7-PLE5)7^S7f h * *id« it * 

©cfcffl<*ft*sj©>i*2r>i«, ra©Lv«igi*ttc 

(color splitting system) B ft fllWCB ^ nrn©M L 

n6tth : 7>X5.'Vh (transmitted)* ft , /t ^ v x j- 
< XtoS(homogenlzed)* n, 7 A— ^^^^(aperture 

d)#nx> ^n^ti©L v«i<t«ti4, cnsLv 

feffi(superlmposed)^ ft, LV©^7-|«« g^T * 

t»c«ftt:a^^'j->t:ttK*ft*. aae&cB 

f-ftrft©^^— /\> K (color band) Co a nroii^ 
T3o©L V ( ^S^|f5 0 9 8 1 8 4 ) # ttffl 
*ft*o «©L V*«fflt*P L EB-«»C4)16 
fttV-XSCWUXt 6CA«^)^70 S7"v h{lig 
htoutput)«»^*^*^f, ?6C^S<THO$4 
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t>$?, CftSP L E«Afl»C&l,Ktf4,#»Xx> 

I0 0 2 1 ]ft*a«Cfi{t*LG, PLEW±t*ffl 
fctfttT— AltgM* ( Symmetric Beam Transforme 
r:S B T ) T&fc5> U 7 9 K^ffl 

(axissymmetric beam reformatting behavior) 
>>7xxA % f-ftTftCOM I Efc&W^T^AC 

L T U 4 itWX*;^-^" U I \ U 5> 7^ A T 8 * * 0 
#J*tf> BHuttT, ^y^feJlfcladdedjSftfc, 

v^Z-ti— v a >(beam Intensity homogenization)0? 
fc»fc, W«*Xi^:xa>7/T-^***J&<*tt*ro 

[0 0 2 2] *)\,V><J)Xm®itt5 1 5 9 4 8 5^ ( 1 
9 9 2*)!*, ABT L E^fflL/tP L E*SBftUT 
U*. LtfU C^T i +f^>ttU>X^-7s0M L E^t 

[0 0 2 3 J 

&f*> lZm®C>XT>?=imm$~?V S(etendue-lim 
ited target) T t X7 7x> K<* ft 1 15. •> v a >V- 
^(extended emission source) t 0) t «> 0 Hf 'J A U $ 
LE«T*4, 

[0 0 2 4) *UK®<D%m&3&, »It>7^-$R 
tf/XBTJl,-^ h*MLE«Ta>4. 

[0 0 2 5] *HaMBlJ§&tt, ^-U7*-Ty 
KM L E©1^T$*. 

[0 0 2 6] *H%^OTBy@&l;t, ilixU/XiJ-^LG 
LEtABTL E0S&T&*,, 

[0 0 2 7] *M»^0>£iJ@ftt;t> 7^-7* * h^&tf 
/XBKE<7)f-'';/XU*^afc*#t**tit)C7)^>7 , 'y h 
fc77h7"*> r>7U>varj f /X»MKj)fc^»gg^^L 

[0 0 2 8] *B»E0g«gWW\ 3!i*ntPL Ed) 

[0029] *nH®<»mtoii, -h^-\n*-^v 
h z n t & tr - a t * * o 

[0 0 3 0] *Ma^<7>£!gfcH*> BiSRtfftJ^ftfc 
L E(7)xU/\U***aftU^^6 > Ha«|gS*0-9- 

[0 0 3 1 ] 

[SUH*H&-r*fc*<7>?#] 

X77x> K UtX5 V 5/3 > V— X(spatial extende 
d emission source) S t > tft-fftco*'*— 7&0 C 7> 



5tX ";y3>77>^ya Xspatial and a 
ngular dependent emission function)* *l l> fc^*. 6 
ft tit WflS^ -7 h (Illumination target) T <Dt* 

>^':i-MtoC£6£AfrC?y*£tt*3i#*fc# 
U 7^-7, 7>^^&^7>^7h^t:-A»J7^- 

(spatial, angular and spectral beam reformat 
ting)0 a ^ T&*£ ft *„ 

[0 0 3 2] ft*0LE«, ?HHMi:TfflKft99<f 

sftxu*. $h^«> x^T^flrasftts—r 

Ititl/, *61C*LMRH*^<7"C0M L EWf+f-fV 
fc«B*»tl/TU*. CftStfilM L E£-r^>t<*6 
C«^X7 L >7 f a$T**4TT7N^^7 s >f 7>(steradi 
an)tf6TT/2£#fcco£&£T"it#U £#0>£-?y 
h m W 77 y 7"~ 5> a ><7) t 4r; C <S 6 CflJffl K#Si HSU 
at-A(exitbeam)*ft±<*tt*>, *SIC, MLEff) 
77h7*y SG>ft*0t:-AU7*-^y Sttttft^- 
A]$&fl| ( Symmetric Beam Transformer: S B T ) T\ 
**Utt, 0j*Bf, 2^cr;ii^iJ«^fa]C0||^*SJA$ 

0)7-^^7 -f '>^tr-A$«« ( Anamorphlc Beam Tr 
ansformer:ABT )Tj^ti4, *Mft«B, Six 

-rr^M L EC0#*fifc7'7S7' , > KtT-A*»J7*-7 
•> KT*CtTL EC0T'ij/\u^4«ia*t+«>*x^> 
f^*A B TW^-fV fcfcffi 

Cft Sg* W^«3»7P v 705^^77 ,, J r— > a > 

[0 0 3 3] nmmyoM le», x^v v>v-t, 

S, ( £W^CCS*S*(3ft*ftt7"^-f"7y , J7L/C?^ 
3 >v7nxA ( Primary Reflection System: PRS ), 

7 U 7 ^ 3 >v Tn-tA ( Retro Reflective System: R R 
S)mi'l^. RRSB^MtelCBV-7,S^6» 
££ftfc#C0 5 0%WT*4X*L,^ fft*^«ti-T» 
(?7cC0X = 'Vv3>^iglcMT. RRSB, 
SC, HKWl^^X^^-ilxaa^USPSWv-T, 
rAcL/TitBT4, ct^Ts 7-XS&RR St&£ 
OTW^U hDU7U7v3>V-7,Sr4^-r* 0 
Cfttt^fflWCl* 2nX5^v7>WTT#*&£<* 
tt, ^0»^jaB^fflteCBy-7.S»^iJii-Ai: 
^L"fe0>^6«<)2fS^T* [ &ir;, itLT, V-XS& 
C^^O ?t7 -tz V S 5 ^-to«^^(otfset mirrored dis 
tribution)C0X5. V v a >ffig^^(emission intensit 
y distribution)^ 7 1 < h ft t 7n-/T,1? 5? v a 
Xweighted superposition) T 3? * 7^- X«c#X 5. 7 
v a >^S^^P (spatial dependent emission intensit 
y distribution) ^ ft-TftflP RSBt 
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^"*>a>IU A (secondary emission volume) E 
Vs'CI]>-t2>KU— v 3 > (concentrate) U v 4>&< 

A«U7*-77 h&3I#ftfc-ta>*y V-X(angle 
reformatted secondary source) S '£ JK^Tft . 
[0 0 3 4 J tO&oKftMtimy&M LEtfSRR 

srott£T«ttJQ#-hca<jt:--AB % WjfcTftV- 

7, Sr©Xi= 7 -> a >**fc*ftl L» tit 
4$t±(magnlfied spatial Intensity characteristic) 
( ^9v<*-5?>?(quBsi-imaging)) £^tyT*3 

al asymmetric, angular dependent energy density dl 
6trlbution)**UTU*. V-^SX^»>^"JV 

r>7'a$WC»IUT«U> MLE©| — £;t,79S 
7> h*BV-*Stf 6»£*tlfc:£3feCjffUo 
[0 0 3 5] RRS->XfAt, R±« tlfcI*JHf- 
©tt 5 0 V-^S©I^y->3>««TfflS 

7>(gas discharge source) C %lT * *7*f- << # )U T 7n£ 
(optical path length)* 2 ft fc "T ft £ fc ft . d 

© *> * % t m © m s m b 7 > 7 © * -r 7* c * r 

»a*tt$£:»aaftftaJt ( ±fc LT^ti«rft» ) 
[0 0 3 6] ^WWiSTftlffil^V^aagBTiUia* 

Aa»cttnaa©«a&cnum*t:miu 

fcfcni£«fc*£-rftft*©M L E fctt«L,Ttfofc'jN 

*6tCffll^-AfcftU, «6CW«4l*M-» 

[0 0 3 7 ] -tz73>5f'JX^7va>V-XS , B^M 
»CBx *X5 1 >f ! i*tetCBI3lT*7>^JI/a^'< 
-7N©a#tt»«tt**UTLA«©T\ ABTTU7* 

f^t-Att, ttifno)ABTO)^6tit7'7h7' 
» K KX5 v J* 3 >7A— + (output portemiss 
ion aperture)!!** UTff £A ;b#- h 4X*fe7 

A— f- * (input port collection aperture)* 
ii&Tft. 

[0038] «6C, &<m$'C7v>T.zLVz/ayy- 
X#\ a£l'A> K©X = v va>©ta6lC^«^7>^ 
-7N©iJ£§fiSP(spatial extend)**! b T 0$ 



it2<r7<»&MM L EB % 7'>fLtAB TWUfAoUfc 

nty-7.tf 5<S6C*IU\A> K©7/^ K^««a 
Tft. Ctlli, Wj£OTRRSfca*£fr#nT*<7>V- 
a©a^-'J7*-^v h*£SC5bt7ft 0 
[0 0 3 91 #>*»ttC7 i -/T**iJt«*fcl*Vyv 
^LGBLtfUtf, xUAU*«_tfrfftfc«K <gpX 

— 7 v h (spatial beam cross sectional area reforma 

BTB, *©e-A«lI**SC*JffiL*-n\JBttlCiJ 

z>tm ft(quasi-symmetrlzise)£ ft © (Cfcffi <* ti ft . 
L»*UB\ *©«*SfcA B TBHftt:*'*— ^tr-ASf 
g/t^ViX-tf— ^>(spatial beam Intensity homog 
enization)*8&TftCi:fcT-2ft, CftBPLE*< 
7"© 7 7* U v~- v 3 > C & L T f U A U * * Jg2»£ t+ * 

rocsso.^sc, ABTtwaw^aa©**^ 
frt*B, ^ntLEW>o)tt*««af^ti4 

©C*JttT«4. 

[0 0 4 0] ha'J7U?2?-BHxm&$*£ 

scat*ti, tnn©MLEo>*7-'j7t-vy 

r>C£#T-<fcft D 

[0 0 4 1 ] ffilM L E t, 7ffl/tAB T fc©*H& 

^+3t+c^or, ^snt-^x©*--/* s©t«> 
Bi/^xA^^xroaa^Rrat^*. & 

a#X>i?> (Projection Light Engine: PLE)« ft HB 
3t7 7 •< A— I^W^ 7.x A (liber optic illuminations 
ystem)© at) C £ © 5 xtf tf* ffc« n 4 1 , 
-a»lC, BL:7 , 7h7*5' KU^© % *6CWftU7 
^hr^ Ka^/XB$ffi^5'X7 1 A*ftUB->7N7 i A 

[0 0 4 2] 

[%«©^ffi©mss] *n»H©#a**flR</;frfc© 

Htt^W^Tft, 

[0 0 4 3] B 1 B£ffl£tTCL*«tt*«a© L G L E 
-A («|AB, #Sft?r-5 4 9 1 7 6 5 *T> 
t. cnBa*t%WC, 77 7-h7*K^ (acceptance an 
gleJOL 10 t%m (optical axis) 1 2t**Uta*t» 
T$oT> -£©@&LG 1 0©<>7*V S^-h I P 
©7 ^-tzyhffi (acceptance surlace) A SL©RJ£ltfft 
7/T— -v (round collection aperture) 3: ^ U X U 
fto -S©»rffiL GC^tUT, *©70h7"f Ktf-S 
©X=^>/a>7y , f-5 L A' (emission aperture)!*^© 
-f>7*y h*-h©JK»7A-**fcE-7 B fcU, C© 
HS^-f 7"© L G L E C«T**ffl»^—y v S TAB 
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-kyhftd^ttl G 1 O0*X7?i»7'hA«fc(acce 
ptance Incident angle) L T £ ft * „ ft £ 

*fcx*;i,*-h7>x^yv a 

t*% #J*tf, *ftrft*»ftX>h?>XE{entrance 
surface), X> S : 7>X7/T— A" (entrance apertur 
e)( =I>Kv>Xap<7)70h^<> )4:7?-iz7>ft 

*ft*t*li**©ffaj|lt«fc©tt«»JH*MCT 

ft, his tiititXT&ommKmmrt*? 

3 >(fa r field position) TSUStlfc^ftTfta)** 
A— 7 H — > & (maximum half coneangle)T"3> & „ * ft 

ependency) ( AfflttCBKateftTttfc^ )^^ITU 

k, *nrn©fttt?FI*JI,¥-xaf ^3>(Bn 9 ular 
dependant energy emission) ^fc&7'7 J te7 , h77'> 
3 >(acceptance function)(7>MCif ft fcj£ 
X*Jl^— &£$?it&(constant energy densitycontou 
r)t bxmmti ftfc«aaft#e-AJgtt(associated 
angular dependent beam shape) £fl2#T-5>. 
[0 0 4 5] L E*4#«ttttSfc*>CflU3#ft*X^> 
t^E, l7>TJ?EE, h*TEStf7 

[0 0 4 6] V-XSAttH 1C«l*T, /T^/K^U7 
1 4, jSlfllV^P-Ztt'^OK'? 1 6&tfX 

>*3?y hU7UC5i9>7 , (#IAtf, CERMAX™ 

?f »»a*X*^-#i»RllB*«<*:<energlzableo 
as)Tj«fc£ft* a DCU»|«20tM22(« 
i2 0fi^2 2 )C|S&*ft, «ttt2Ot2 20) 

5feJKlHT«ft:lCX*;L^-*#^T*. fsefttawat 
WX-S. 7 v 3 ij a — A {electromagnetic radiation 
emitting emission volume) E V SAW: > X'*— Xv 7> 
^lUZltf SMfc#X5. V 5> 3 >X*Jl^~-ffi£7 
7 3 >(spatlal, angular and spectral depende 
nt emission energy density 1unction)££ U T „ 

ffi(spatial dependent contour surf ace) & &22fft tCtt 



ftJBJREtft ( H 1 ) ft*. «*ajPt£ttS(exi 

t divergence angle)tteT*&* 0 
[0 0 4 7] *';i-AE VSA0>X£y^a 
fei2 OrojfettCSUttLTRKft*. X^V va>7t< 
Ua-AE VSA»Hfl»Ctt^7e>(quasi)R«rtt»* 
#**UTU*. C<7)«»V-X«24t^Wft, ft 

n-A E VSAtf StttiJ£ft*X*;i,*-07>?;Utt* 

»«2 Ofc 2 2*^fc*¥fl5Cfcl>T, #'Ja-A 
E VSAtf SHft*j&*t««*«2 Ot 2 2©5fet»T7P 

X 5. 7 v a > A (angular emission angle)^ t. & & . 
[0 0 4 8] B9 1 », ^">7^vX(on-axls)L G L E 

UTU*. V-X#2 4tt&*f**fc-aUTfc*J ( /T 
7*7»J7U?£ 1 4(7>^X7 1 A«2 8 tt.Pf») > X 
^V3>#ija-AE VSAB/T^^7'J7U^^ 1 4 

*^-B5/-Jl* ft£:7>7*0*f 1 6*Hft&9 

cmio -3 < »J ttt*T*x^u¥-tr-At ux* 
air*. ccox^ut^-tr-Att, #i*aru>x"<7)£rt 

2 Zl>-ti> K U— v 3 >v7,t A (concentration syste 
m)3 0ani5->y3>^Ua-AE VS'AfcWU 

1 4hH>ii>hU— >3>->XxA3 0B> V 
-XSA©#'J:i-AE VSAA'ettfttfftftX*^- 
(7) fc A © v Xx A « 2 8 * «5* fc iRME. a □ > -fc > S U 
"*>3>y7fAA(CCS-A)«»*T*. 
*WfcC C S-A(*«^U>-ti> hU-^3>ft8Tl|Xa 

v-xx^u^-4, ->x^AH2 sca^tn^^a 

<r—> a > L rmsTHK^tC ( X^-X&tf 7>Cf)l ) 

<**f*tr-Ac»ii*^*. *£-psa»ttx*;i,*- 

tT— A (free traveling energy beam)0)rms-ilflDrms 
{ h^^Sfroot mean square diameter) ) « 
«'J>fcfc*. Cfl>*lJfc^Pr-^a>Lrmsfc1i*>$r 
U V - X S ' A W X = V v 3 > # i J i - A E V S' A O * * 

[0 0 4 9] I=7y3>^Ul-AEVS'Atte*^ 
fr£ftfcCCA-Ats Itt20t22fc, «7 H O 

1 6*^-r*x>^p-7*B ; f nrnoM i e-a* 

Ml/, LG1Ot«CWn0)LGLE-A*if;i« 
?*. L G 1 0^0)*AX^;^-^7 7'U>^05t* 
C, ; ra>-r>7 ,, > K/f-S I PliI^fv3>fUi- 
AE VS'A<7)rtffl«CKB*ft4 0 

[0 0 5 0] H2BH^*«a©a9|tt:fiEffl*ft*ft* 

&ffitf>LG L E-B«^lTl^. CftB, 
X^^=f-7 C7"b/ h7?>^v3 Xsymmetric angul 
ar dependent energy acceptance function) £ ^ L t ~ 
^Hfr® (constant cross section) L G 1 0fl)O7"' S 
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1>7>EASL»L E-B©*fl)2-?y STB?fc* 0 
*ti-rti©CC S-BB, CCS-Bff)yXrA*28T 

»»Ta«*nTU*. V-XSB rttix>^p 
-7*4 2*^U£jSfEX>^Q-7'77>7 , lC^T'&K 

*. C©X>^P-74 2«aiTl«I*K-BI 

U*. 7T/va>hLT, *ftrtl0'J7U**4 0* 
9 > 7«*c * £fft* KltT * fc at) © Wt 
*CfcfcTS* ^|X>^P-7 , t^7^X>^P-7" 

?>7'**mwicattT*o 

[0 0 5 1 ] *l7>7 , #7h4 4fcSl2^>7'#7h 
46», 2^a>(»«RAC-3Htt)«S4 8tX>^P 
-74 2t*SCffiv-;i/LT^3U> V7ls<7$4 OCM 

L?*4 0<D*-;U5 0»v^jAH2 8C«otV- 

xsBroa«^-»3z>^t«iafiS®^t«in 

U*. V-^SBtCCS-BB*hm©LGLE-B 
©ML E-B«Jg#T*. 
[0 0 5 2] H 1 C^TDC^7 , V-7SAfctt*t& 
H2C*-*AC$-<;ADV-;*SB», $MX 

2"3©*tt4 B^lTl^, CnTi«ttO)|fe 

T, »6nt«M^^vX^V-^03X^y^a>^ 
•Ja-AE VSBB2O0aMteC^|t^fc«^X^yy 
a > (emission maxima), Ttt^S, *nVftBi&&3C 
A-n-^V rUtity^U a -A (sub-volume) 5 2 t 

X3.yva>#ya - A (double peaked emission volu 
me)EVSBtt. m£0) $EC& tUT*-^* >J * -A 5 
2 t 5 4©l»mi^^-^-/T-/1?^3>(tlme 
averaged spatial superposition) £ftLTf85;ra*o 
[0053] B3AB 7^-7tt#X*A^-X 5. V v 
a >&g#*fi (spatial dependent energy emission int 
ensity distribution) S I ( x,y;S ) AfflTftU * H 2 
C^Tt(DC»«(Ut^aW^AC-7-^V-7SBt 

V-7i2 4«t*, Ii^a>|ija-AEVSB$ 

^7p>><7T*AC7-^*tt4 8©2o©*&-3Jt5fc 
ffi«tf^ntU4. £<©DC£fc»AC7-?7> 
7lCi5^T, CttSSffia^ratttttetiivT^A©;^ 



XK[°]£ciew*gtt*« cntttwrut#ccs79K 

7v SfcT-AflfcjSu <^^TLG 1 0 07*7 h 

T\ M L E-AtM L E-BW>*^-W/X 

^7>7Jt7>7 , X-v^^v-fi»(spatialand/o 

r angular lamp-age dependent coior variations) 

<. ftC, MAP'r>$-f7 p <D?>7'CfcUT, *© 

[0 0 5 4] B2Cg4#, ^'ja-AE VSB#6©S 

»3te»U7U^$4 0TiR*«ti, -tar/yijy-a 

S'B©X5 V v a ij n-A E VS'BCU >ii> h U 
-vO*tl, LG 1 0»O7? Stf-N I P*«« 

[0 0 5 5] H3BtfEI2©ft*&1*L GL E-B09 

7^-tiyN^e L in = 3 0«**UfcPJ»7/T-*lP*fc 
B L G 1 0^#*:*)v7U>?*t***3lC*Afl;*n 
Tl>*o H3B«\ iI^^f-*AP^-: >a>Lrm 

#X^JI/¥— &£7 7>Cya >)anguiar dependent e 
nergy density function) A T ( qj.T.S' ) ©§UUi« 

T, ctttt L G 1 o<D4 >7v h#-h I P5)«AP^r 
->3>n*4. O^f h I P©^*7/T-?^ C 
A (x,y;S' ) BBS 3 BCfi^TASL=1 9.6 mm 2 ©® 

[0 0 5 61 El 3 BC^nif-fO^Cttfflift 
fc*ftft©ACSK7#U:i-AV--XSBfct, EJ3A 

©T e -5'rojfc4icttffl« nt*/«)i:Hii;x*;^-x5 

tt?*lt&*M L E©X7">xan7*-V>7*tk« 
UTU*. 2^©m«4 8{7)5t«(CDX^-7.B 2.3 5 
mmT$iJ, WUi-A52t54(J)*^I5'>y 
a>H«)Hli»2mmTfi*k»S«ti*. X>^P- 
7**MBJBtf* n = 1 . 4 6 ©#*T«* fc&ES n* B 
y-^I>^P-r4 2B<ttT$U, 12.5mm© 

?K7h44t46»n«ttT«U, ft*^30mmTiI 
ft#9mmT*4fcai£**l*. ^Ef-V^nt-HIRU 7 
U£2 4 OB* 1 (02 ) ft£F 1 ( F2)*U7U^ 
S4 0ro£|M68.5mm ( 10 0mm) ©Sg»C 

*LTu*t»e*n*. ±»a>'j7us$-«t*5 o 

mmTfc*. ^7^U^-A5 2fc 5 4BU7L^£ 4 

4 0 ©fc£tf 6 L rms* 9 5 ©**X*,Mf-fc£T-*t£ 
£-Arms-&Drmsi;3. 1mm«^L, «^LG1 0© 



13 



8117 /T— J- 1 (numerical aperture)NA L " =sin 

3 >(angular exit energy density function) # *fll$C 
Z*Zti£Jjv h*7/lV>h*fcLTU*tPttTlift 

( h t- A "Et-V I/ (ray-tracing system mo 

del)S£ffl ) 0 

[0 0 5 8] CCS-AtCCS-B5/7fAB^cfe 
#*fc*-r7'05'a^AT*KK 2*fl>*t*H2 8t2 

4ro&fc«7u>^c^T, ^-nrnom^ft^ctt 

[0 0 5 9] H4Btt*a*©SJ««*OTL\*. LG 
LE-Ctt, e2ttUhP';7U72 (concave retro-rell 
ector) 6 4 t A C V~7nS Bfc T** A C U 7 U<7* V 
-*SC*«*fc'>fflLG6 2G>77*7*SffiA SL( 7- 
-y* hTC)*««T*. Ctf>^7V>tt#B«tf5 

5 090 9 sTHCte nru*. 

[0 0 6 0] C©ft*«««jTtt, KlttT^-f^'J^ 
U 7 7- (concave primary reflector) 6 6 (3 & 6 8 
«H0U7U7*V-*SB#6»n4ife«iRI|-r*. 

VSBtf S3Sft*>*£UhPU7U77 6 4 un«* 

E VSB(7)^ie5.7-11(inverted mirror image)* xt}H 

-9-7/*';:i-A5 2 0>£il£&ft«(*1t 

7/Ku^-A54CMtesn, 

7 0C*m$L. #)&ft>*+r7£'Ja-A7 2C* 

JBtf**. ^5)WJa-A7 OCfc 7 2C0>7^- 
T.X-;T-^vva>IS v V-^SBfc 'J7U726 4 
?#*»6ftfcU7U7£V-*SC®X*y->a># 
Ua-AE VSC*JBJ*-J*. 
[0 0 6 1 ] U7U^4»6 8TiR»<fti3fcI*^»f-B 
X>^P-7"4 2*)SiftLT, I>^P~74 2^ffl 
tti£G>*tH* Tfcfr5'J7U7S6 Bd>R%nm ( 77 
v ) mtoWr-z/ a > (quasi image location) L Ipeak 

n-AE VS'CtdBAUTH^ n* 0 S*&«&tfBft 
ft*T*U7U776 6BLGLE-C0)CCS-C«Jg 
SSCSI£iitX^n, IKStt^fc'Xi^va 
"J a -A E VSCTfct>5-te7J>#'JX^y v a 
Ua-AE VS'C0**»£*tt4. P7--;>a>Llpe 
ak»«fflteCBBi*^M7 4©HJS«t LT£*£ ti 
C©¥B7 4BI5y>3>/1?Ua-AE VS'C* 
H>-fc>SU-va>|^-A<7>**fcft*£ 
ti. £<&iM¥ffi7 4BCC S-CWv7n^A«2 8 £ 
U7U7£64<D*-;t,8 0»LG6 2<& 



7 7-fc7>EA SL0#v2/3>£X5.f */*ytf*Ji 
-A E VS'C©rt«<0«*»SQ7---5> a > L Ipeakt T 

[0 0 6 2] H4C*T*»7 8tty7U-75r--6 6 C7> 
#Jtf i^&^-ffiCfjiiT^T'tfU a -A 54U 

>«««4 8©fc«rr»#ttC7*Qy2**i, jflnswc 

»=J>-fe>hU-i >a>tr-A©»^»Al^^- 
$&7 7 >7 v a > (axial asymmetric angular energy 
density function) ClU ^ 41*. U7U77 6 6T©£ 

4 2sarau i^f>3>^ya-AE vs'c<z>+r7 

#U:i-A8 1 *tt*rT<&, #«8 2«^7^'Ja-A 

5 4#S*$-hU'J7U7*6 4 <&ttffl Rjffefc^- 
9CiUi?*«*ait**tt**T. S7-6 4TSW 
LtftC£«b*:3t»8 4W9-7?J<»Ja-A5 2f*lClJg 

7U77 6 4<Z>ii«&teJaft ( fi$fc*(orthogonalrriB 
gnification)U KP-'J7U7£Mo=- 1 ) WfcabT"* 
*o Cnii^iJi-A5 2t54*60)IS^3 

-A7 0Cfc7 2C^JIttt4, if^K'Ja-AS 2 
il«JgJftU 3MR8 4tt, tt»6 Bmv^a^iJ 
2-AE VS'C©-9-7^ya-ArtC£«*i**7 p 7^ 
-?U'J7U7£6 6CiSitT*. fs]«C % #«9 0tfEI 

*assPT-y^>r^ i ; i J7U7^66t^MT«>o fcs 

iHt&*3t«9 2ttX>^P-/4 2*a-3T-9-7?HU 
a-A8 1 Cj*£tt*> 0 &»7 8fc 9 2tt-«f$CiHfc 

-74 2C«fc?T§ISfl£*nfctEa># 'JV-XBifc 

[0 0 6 31 H 1 tH2C*« ft ft 7*0 L G 

LE-AtLGL E-B tBmSWC, H4C*Sft* L 
G L E-C©V-7%SCt SBOV-7nH2 4BCCS-C 

w->7n^a*i2 8 cie^UTEifij^ fttu*. cftr-/ 

7-f7UU7UC7^6 6tt^<7#X£ttftiifc&£5/X 
rAtLTffflU 77^**£-7«ft«*fb(qua6i 
-imaging, peak intensity maximizing) LGLE-Ct 
ft*. 

[0 0 6 4] W4C^#n*tt*ft*©LQL E-CC 
fe^T, V-XSB#6»±£ftfc#«lG\ ®1»¥ffi7 
4CJij«-r*BlIC3Isl^t:tt5lH] ( #«#U7U77 6 
6fcg7U7*64<?)UrftC*&*&TfttfC<tft ) 
X>^p-74 2 0>M£jSoTfS*£ X>A.p 
-7*4 2©3te*4ttttX^7^h7AJU7eit{extrabul 
b transmission) C ^*jaijaW7U7 N ^>'U» Fresnel 
ioss)T, t^t?5I^'^>a>^ 
Ua-AEVS'Ct:3BHT*J#*t^« # CtlT, «A 



14 



£$nJfiBtr— achievable peak intensity) I pea 

tlTf-'UA'J**:. t©<tHLGLEOIf>TU| 
E EtWt*, 

[0 0 6 5 J B5»ft*&ffi0>P L E-A A*£fcftT 

Cn»5-r^ hTAAtUT0)#f*X?U->9 
8 fcflT-a?*. CCT 1 -oro^WltL V 1 0 

0 t blf^ n*m*ft^M«(configurable illu 
rnination)tt£M<f'7'0>L E 9)SH^3t^il3|"r^ 

3|U>X1 02BLV1 OO07'?h7' , > h*4Jt*U, 

K3i#(magnified configurable illumination target 
output Intensltylmage)*l!*2i7? U~>9 8 CfcjS? 
*. L V 1 0 0WEl5C:*7>'3>a2tM4 1 04 t&C 

#T-8ij&) L V 1 0 0fl)l^C», « 1 O4»1B<T05. 
10 0 6 6] H5l:ftMLE-AAlU7va>^7 
tf#H20fcflfc|al-T'*U&*Cfc£^Tfcaf^ *tl 
*nTU4('-AAW). RflS&iUACWfct, C 
8£»Lrms#jfiU:tt!lT*^7-/1v'<-;H 10t©55 

0 »«W65tC^|ffl^— KfliSArCfeittfpJffifcT, 
^^SJHW-««iL, 7^HKttlCt:-A1 
2 2*'J7*-^? hU ««#nt*^-f<ff)L V 

1 o oto)ia*^t)t*T N a^inte^vht^ 
=?-&Wf*knM 'j-> 9 8 ±Tg^n*^o c u 

[0 0 6 7] ftjI$nfc£-A$#»4K*Ofe3MIig 1 1 
6T4XH<*ft> ±t L,TrT-A/t ; Evi^>r + f-Rt) : 7j- 
7v a > t:-A»rEftmn > A-S(beam cross sectio 
nalshape converter) ( fWTs J^tT-A^tO 

>/X-^fflroiKXx>-ra$A BT)t UT^*** 
/v 3 >J*fcv 75^ A( integrating system) 1 1 8 Cft 
£<*;h*„ t,tfl/tf, U>X£fcGtt*B7K^7(len 
s or phase array pair) £ t S Jf3& * U li ^ Jg, 
#^-/T, Illlt^^W' K(solid or hollow rectangula 
r, non-tapered, rigid light guide) A&g > 
v="7U-£(beam Intensity Integrator) t LTfffli 
n*. JftSttlCtt, ™^?klM**m^-A&»## 
■< ^(integrating symmetric beam transforming light 
gulde)tt, L V 1 0 0 <Z)fc<Z>C|gK&C«iEiL t ( ft 



^7,<r-Jl/7 7 ?£-(linear scaling factor)t E£ 
*-A7 * ^mit(fixed over fill distance) t *ftfc 
*)T**|!rafim£*rUTU* B 

[0 0 6 8] ^J77' , J>^U>Xv^^A(couplingle 
nssystem)1 2 0 ( S B T ) «?56 ft fclitt£-A 1 2 
2*. ft<Rt:-A»rffi««AT*^Ufc^^v^-U^IW 

fs (imaginary intermediate target) T AA± 
C3>-fe>SU-: >a>4n. *NJ£-y V h T 'AA 
^-rnPt-ya>IJ, SiK£ttfcv7xA*ijli 
(system constraint) CttT 4 ft K A 7 U-> 9 8 T<7) 
RS^^^Sf (illumination uniformity) t «X3t U^JI/ 
t(^)M(?>*moStiSt LTil^n, 83!r*>Ctt L V 1 
OO0>77i*7"SffiASLVt > S«U>X10 2©I> 
S 7 > 7£ ^ - tM ^entrance pupil) 0 !W £{4 * 

[0 0 6 9] 20ro^va>7^124t126t 

;H 1 O0tiinfiyfmCttlUT*5U> *0>iSftttSB 
TTLV1 0 O0£JgJgtt#±Clfi:J&£;h£«> J^n, 

l v 1 o oc^ffls0iatR9«^n*^JHo>x^;^-» 

^ $IIST*, "vtY>7'7^3 , 6%*(Scheinplug-opti 
cal effect)" £ & o T > T&t>£s LV1Q0C&T 
■fcl^iSAI^— KHU^tnon-normal Incident mode op 
eration)T, ftlfn©7^ 1 2 4&^/Xtt 1 2 6 

tftCSBT^WnTt, L V 1 0 0a>t|XH7/T- 

1 2 2 0)MV}*Q'r-i>3><D®%mm*'? 1 2 6 
( #84^5 4 4 2 4 1 4*S«i ) JtttK ft 

»<>/7 SX*Jl^-^-A/!)>6&£*t**<7)Cfc£ 

t:- a cg&s ^ * c t t-t 8 u ; vj $ * nip« t* * <r> c 
[oo7o] n 5&**wt<DMmm*ttmM£&m 

«tt*«*©P L E-AAfJ)±*ft*W**jST. - 

^u, lvioo**hb, M«fiimnc» 

[0 0 7 1 ] -JRWCB, ^>7Stf 5&ttSft*fel* 
EJ A t fe±^Bl«(color gamut)0 £jg ©tibOf-nrn 
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fc©£il#* ftfcfe##(color band)©$fcfttt#«g(w 
avelength dependent attenuation) £ frt? £ ffiffl T * 
CfctfTSftU. ftlC, P L EtCftffi<*n*£<©a» 

ff^Ffi-UT U*(Wue or red starved). U fc.ff~>T y 
»7-*-f — ;i/(color wheel) (7? * S »*(thro 

ughput efficiency) C»&UT> A»> fe-£ffi(color b 
alandng)©ft£ttffl1fflte&3feJ*«©, fe4S*rtt©*« 
ffl BJ*B3fc * * T fe$)*(color efficiency) 

6Bft*£#T*fctoicftffl*ftTU*©? N *-ne© 

Rfttt J2liiRlte^3t0««'>«(total minimum amount 
of deliverable light) > o*UJl-»CA-3Tfi(t 
Tfc*&< v ft^&JE£±MSB(minlmum needed colo 
r gamut range) t B£iRK(whlte point selection)^ 
fF# Rj flgfe $| ^(acceptable constraint) C <*• ^> T ft! 
tt£*l* 0 tK^»M©P L Egftff ( 3^(7)^7/ 
•>XfA, 7<r»A7 , P5>x***)tt, «fflRT**7 

fcHR***. P L ESft*t#«, **IiiSi 

*£ © fc 40 C fe£££(color fidelity) * tttt C ? * C 

ft C £ 6 & * & 0) & (delivery efficiency I 
oss)*£i;£ tt* 0 

[0072] ufctf^T, 5*snt> ft«lM*ft&£ 

«a<bT*fc«)CB, Att£^<*3CL E©&it*t)$* 

TW, If>?i«l* (?) E E, fe#J$ (* ) , ifecfc 
IfAh-fV h»*(*) TEtf, Hfflfc£fj6©ftJjK)S£ 



ft© £*>©**&£&¥ ( * ) *iS#?*fc*>©±Sft 

'J^£-(limiter)Tfc*. 

[0 0 7 3] L Efc HoptkMl 
Bub-component)©#il&j&(light transportation) £ fc 
»fiflt$#»;8]$(radiant power transfer efficienc 

(t*CctfT«« t X^>^zl«\ #£-A(optlcal b 

^ M »fir¥W*<JI«(geometricalextend)"t»^T* 

tltI*JW s --*!»C«t#T*tU5*ft*©*(fnonoc 
hromatlc figure of merit) 
[0 0 7 4] Sftifl©fc»U:* SiI[S]3©¥6 

EttABA^x-sii, c©«t:*^UTSa66h*. Si 

*W\ ^ItC^^T, fliffifc«*tf#fll(#',l:L-A) 
*. 

[0 0 7 5] *%$©«&*#?«&», «tDC, *© 
.X <4 >tt^I^Af- feJfi%(mainemission energy pro 
pagation axis) CttLTgfiC[6]l7 6nTU&*9ltfcfife 
#}3jy — X (homogeneous emitting surface source) S 

(#J*tf, ^>^;^>t>(Lambertian)affiX^^$f ) 
©4$5»J ft X* «JlT * £ t C <*. o T ft & < 9M« 
ft* ( T^K^V-7,©Xx>f-'a*WetiJTt*C, 
ilWCffiM* ftfclMP (appropriate weighted summatio 
n)*, ffl«Ciiartlt««l©^Il^V-XCHUTl?^T 
t*Ct^TS4„ ) £#SQrt©C©^&i$K« 
«IE S sC^oiaW* <iiitt-A©V-7If> 
TIE s tt"F©«5t 

[0 0 7 6] 



©*£, n«aWaBES6©ttlt«!T?fl)JBifffli<*(refra 
ctive medium)T'S*o ffi££i£(jntegration angle)cp 
tit, ^ffilidAt^^Sgti^iXdOroff 

*£*ffi3S* d A d 0±T£fj<* ttftft 

C©*£, A ettttWBBE S s©fc«i*05fcT«*. N 

AeJcNAc, vtts »M* ftfc tT-A©^Jtt*T 
R SK»ffl7/t~f - * (numerical aperture) LT 

^T*SfeWA^— Xellipisoidal angular emission 
pattern)© ±«HC¥*TT«*. A*6hfc8vB* X 
5.9 v3>gB^jttt^^^E S s©ftnHTJi#r$n S 



(1) 

to o 7 7] Mtfnttr-A^jt^twjgtofcft 

tt^X^^l/^f — ©KMSJf (angular dependent energy de 
nsityfundion)*fcT*#m<r-X©*£, 

[0 0 7 8] 

<©*^, lf«( 2 )», ^ffiWAet^SOhte 

V ^(non-uniform emitter)© E9^If>f ^ fiBCii 

[0079] y-xs#sttJtf*n*#tt» Miitc[S]{7 
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&m ( ) c, ( 7>?;itt ) c 

$K(homogenous)T-3&*<r-ATB, ttM©<r- At* 

H0«(collect)onarea)ActS:«)6n* o S?3 
( 1 )*fcB ( 2 )roa«fc***iM-*CfcU:«fco 
T, ljX*X^>T s ^E cB, i^tltSfiBlASst 

chut. a«> £n&££<©A«3tet:-A0ttffiRj 
[0080] i*c^»T*tr-Ac7)^nrncHL 

ftitiUMUtA c fc* <0«'>?&*5i>fc< t$ 1 -oOStt 
ffitffH±T*>. C©*3*EB, *«STB*'J>Xx> 

xiffi ( m e s ) tnfarnxu*. m e sb> *8teffl*i 



[0 0 8 1 ] ( X*^* 

— ) radiance conservationtheorem lor pass 

ive optical systems) B s ^tr-AWIrVT^ftt, 

tw. s±5£»;b¥W*rox>NQe-ro*Sfc:, 

l\^fc/t#t:-A©Xx>7-":Ltf (0H*B\ 4*£©CC 

s*t»LG*«tfflT*ctc«fc-3T )*iar*t, t: 

CiTfl)<fc^^a*fl)jillQW«ttfiSl^->^A(passive 
opticalsystem)#<&3£*<*otfc> ^n*ff^tt6 
TCkBTS^W »£**ifc#£-A©Ix 

rture limited optical system)© AJU— 7 v h £ W# 

[0 0 8 2] i ll©*^>7fAC**» 

£«nfc*j&L^;i,p©ea©»*±u'*#£-A©x 

x>f f 3Wffi«tt*i»i«l*^M^-r*t*!>tC, If>7 
3«*EE I ( p ) tH?fcrtlTU*«^/T7^-^(rat 
io parameter)tfC£TJa"F©«fc3C£©6tl*, 
[0 0 8 3] 



0) 



C©*£, E c ( p ) tts tt£*ftfc«jbU"UHc 
it5t*T*fc*)t^a?T-*4 I #g©#¥v7^A*£* 
JfcCl'MfVT'ntSt, E s'" ( p )B, 

Ajbtr-A© pi*u^Ko j c-nrn©«'>xx>7 ie a 

T» *. C© * 'J V h tt»fi(figure of merit ratio) 
CJ^T, m^ntvAxA tl Xx>f--a£it"14Sg 
©, E E = 1 *frr*aa»C«Tft3te*fca5'A7 1 

C©*£, P (E)fcP ( E )B, jgfcsnfcix 
Slf>7aiETD)tnfn i SiC^TvA^A© 
Wjb**tf AAfcT-Atf 5WJlRlie*«A>£«jtJ(maxim 
urn light power)* T*& *„ 

[0 0 8 6] fti**n*«fc3fc7*7^7(flB»tt)ft 
)t^>7fAO«t, *SJSftA>r<T©tiijbk:-A© 
«JbB-£©K«TB ( ) TB, A;fc£-A© 

[0 0 8 7] 3tfv^rAJ)If>T^$E E 1 7s)l 
-7v ts»*T EBKa^fc/T^-STfc*. *1© 
T-^TB, AA*jbBffl£*nTil3U, *©S!lirB> 
AJbtr-AroifVf'i^, ffiJfcfcflfc^^A^A* 
»*Jt£t:-A6ii*ct:0)< 6U0)*T*illUfc©# 
*&£T*. »2©r-A?B, IrVfilEBlS 

stream, *©«£b, &ffl*mfcAjb*;b©£©< 



A©te£fc©tbtttfRJfilu:fc*. ' 
[0 0 8 4] m£<*iafcAAt:-A©ra£*ft 

fc ( S» ) ^ i M-t^AxAroA^-r* SJW 
T E I ( E ) Bs ^TCiS^SnTUftll^t UT^* 

en*. 

[0 0 8 5] 



(4) 

«E^->AxA(Z)4l«lftW^RrlteCT*t4t)lC, #5tCJfc 
[0 0 8 8] £££ hTfc V-AS© L E 

[0 0 8 9] D E = P T / P 8 ( 5 ) 

c©»t, p t b, ss*nt^-yf KTCi&iiBifiB 

*fl8#3fc©A9-(optlcal power of Illumination) * 
ftLT^*. L E©t:-Af|^(lBjb(beamreformattl 
ng abllrty)« It TBfc<, V-AX*^-©ttlt* 

-rrt, £<©«£, jaa*Jhfc3tex*ji^-©e©< 

ttffiT-**©/)\ o£VJ*©£ttAn**0(acceptanc 
e specification) © KB F*l C 3> * © # * *ij * . A 7 

« )l (optical power)* * ft Us J — lMWh * UB JE 
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&ft(normalization)<7) g $C4stRJ£ tt& 0 <Z<7)£?C 
lobal delivery efficiency) DEB, V — XSC^T 

*4S&tfW*. EfcCUT, ^EiiiSj^DEB, Ps 

[0 0 9 Oj *««WL ERttB, X^T'atffcJPK* 
ftTl»*$r— ? v S t CIW«$«Cj££*«mfett L 

e ro» ii^Mntgit^sijCD^^* 2 oois^^t 

*o OSU* 1 ) ^7S>£fc»*<H<*-v>?(quaBi 
-imaging) fc*;i,-7** S^MLE^k tn# 
6 2)i^SUUT, 7ffl,tABTU»JA©i5Ji 
tf«m©li:-A1itt«#»tt»t»*LjIU(rashap 
e), 3}*fc, ST©£SC«i 

U >?(beam scaling) t tr-A3.x7 U >7(beam stee 
ring)©fc*>t:SB Ttffi^tt, I^-A^t7U> 
7fcvX-fc?>? (shaping) CO fc * 0> # -f * - v ftgg (no 
n-lmaging optic) t IB * * . 
[0 0 9 1 J *io)«e£b, ft*®SffiG>L E©*»# 
C<f3^T, **X^>7-'ai&cttf / £fcttx;i,-7y s 

MLE«WTHT*tl^i»Ci^lMU4, OS 

*UB 2/5:V-X(secondary source) S ft 

&<d%±. to±tf /£fcB»#tefci*;i,*-iKafc£ 

»©*)», WWLEtB»C, *ft?ft 
<»MELfl)CCS^ «A?B* »U<( X-5»?(qua 
si-imaging)0K «If>f a«l**<f 

< 1 & l\ < 6# * fltffl-c* 
c& v - a stRUT^y?* ^ecxa 

'>* £&&#:ft#A(emission6olidang 

ciut a b t a»t i/T«tt nttt*« t*. 
o>#aM e l mn&mc-DKtfz, 



[0 0 9 2] *2©«£B, ftJfcSftfcfr-ry hT0> 

»&fcjb£-A<0&*»**ssc»ft*fc«>CB, £ 
4Dlx>7 s i»*»tr-Al|}Brt7-^^KT**t 

[0 0 9 3] jBip©«i»»*»«f(c*nar, «{ 1 ) 

WfrM, ^n6©®W"St(product) ,, fc'(-t^'ti:^tfU 

[0 0 9 4] Uttf^T, *%#0)£2G>#ift«t;&B, 
4SC#Efcfttfc;-Afc<*tf / SfcB#fl»*-?v hW^ 

0 s / £ fctt t £ ft* t U 

— S0*t*G5*4£tt3te2H r^(solid light guide) ) 

SOffafcr-A'^tf-Vy KfiU'treformatteO^j? 
Mm l Et$i-^nTt:7y^n*t, i-^-t 1 :! 

£<MJ B*#CKUfcaSH)***r*-*L E*|£ltT*C 

[0 0 9 5] *&Bflff>S|f 3 ( *|J& ) «£B, ftlftlA 

fi<fc^/St«:3faro*»<7)tr-AB7*-W hfe* 
fi^tf ( mm ) t^-AZr7U>^^^, 

i *£B0ut i &g&mtej3tmnvz 

[0 0 9 6] L E 0gHtt¥»*ftfl)jaWT 

L EO«ft<*ftfc&m*£0<*oCUTam?3*# 

*\ toAv&mtrmimiizftfcMLE, lgle.a 

BTLE, PL E«*«*T«t«)C, 

[0 0 9 7] ^Cft^fclr>-7^$M L EOS 

$nTL\* 0 86B, 1 ofl>^-7"C 

( ^>7*li¥ffi) WrBBHTfiU, H7B, 

»a*«»«osjfl)^;i/-7"© j ?-tn'tiM e l <r>m\ttt 
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«©M L E tB*ft»J % *ftC«fc:>T, *9Efiff)M I E 

s*ttc«a*ft%*s*i^>7^»*w, tji,- 

[0 0 9 8] #olM LEB, !tt«*ftfcJ;-5C % £Kffc 
> C a * W ft 7 > ^(reflector lamp) S 

(primary curvature radius) R 0T$4RS 1 4 0*6 

~^S5)|2lUtMES1 4 4C|q]#oTJI*<£t*<©±|| 

A (primary reflector system) ( P R S ) 
1 4 2#6«d*ftTH*>, £ro**LJfc:X*;i,*F- 

b, ^<tti ■ncTj^nrnoajP'K-K 1 4 6*>s 

[0099] tfc, ftfc#« 

V~*SCM»L, 4SCS#tt&X*Jl,*-&#«KW 
^(angular asymmetric energy emission density tunc 
tion)*fc£T*fcflCWT*o -©^o^V-XB, 
5??:L<B, DC-2^tBAC-Iff)«St, DC- 
•Sfc^fcBACM^&BH vy^^^Es «®X*;i,=? 

I stabilized type)T*«, 7<^*>M0\ flattfc 
7-9fl\ «*7—5>fl\ #-I>xg-7\ z|l> 

x>^p-y©&i\> $«iu*u 
n#-stLT©mP3B©««, mtt©«m*ftfc&« 

$ * U -+f W«Sl(laser generated emissio 
n region) TfcUs CO^d^I^J^-ttWtfWtt 
»'^>^7.7 i >( MJI-MK(thorlated)£fcttB I 
#J»#nfc^>^X^> ) , &*E, StBXe, A r t 
K r $©«fc9ft#fl7.**t)-5i©#*©4:56#-ea 
*J s £<©*£, Na, Ss K a$fc'ltTBft<*©J« 
#©±3?&&#tUTH g, fe*tf**AQr>fl:»* 

©£&££>£ eto, mstx^p-T"©***^:// 

©*£CB, rtfl|X>*P-7*©f*3lt# S?*? V h4 

/ §5fcB*ftaft©£#^#(gaseou6mea 
ns)*£T*:ittf, £<©*^C$J£ft* e £fc s » 
RKtt, *t*©26ftA>KCWLT, /fjfcB 
MTW4I*K-/^I< (WAtf, I R> UV) 

^n-7^*®±Cft&*a-^ 

©ttffclfiCittacttfT**. rtfcTftft 

£B, £l&*a-7^>7tfS>'7'7vr>AP<7'>g 



^o)»^M^Tlo»T*t»<o*^x^^-o>ft^: 
3 0%*8PttT* a 

[0100] ms*ntiix*X7 L >7 s ^0E c©*£, 

«3ST*M ES144^ BifJ£#nt^dC#^?*, 
( 1-3£fc»*»©SH&CTOSftTU*l5aPAS j 
#Sl!«inTU*)C0)MES 14 4B, m£HX*X 

-A £ Jfc B #JH*(emission volume) E Vs'tf 6 ©MA 
X*^-iR»«RrjftCr***T, *5*( 1 )*fctt 
( 2 ) CfcoTaKarftfcroffasuu. 

[0101] ttimPRS - Ft PR S - Gtf, * 

nfnroccs - Ft c c s - g*##t*, *-fts 
b, ccs-ctBiS»c, v-ax*^-©*### 
x>^p-t*4 2 5)@ut ( *ft*asrc > av7*u 

>^'>»T*cfe^C, y-*Sfc-fea>sry V-*S'© 
6. iltD^atfntSW^P RS142tRRS14 
fcUfrtt, ME S 1 4 4©WjSi*WfL Ejfi<"P«*T* 

to 1 o 2] #afcML E^tr-fVB, (^nrtiw-t 

©W*&K(collection intensity)© *®S|ffi&© 7 U 
9 7*8 (flipped view) ^a^Wttlt ) ^ 

>tit, 7,Jl/-7^ S:Wft&^ft?ft©iz2)>^g 

v->w,x «E«ftfcv-*st}g 
^?nti>'\a~74 2ro > a^^y^r&jTw^nr 
ft©c c s©m££ftfca*fc£ft#©7ji,-7 ,t > s«i 

*TE*«A<K-r*t«>lCB, V-X#2 4tP<r— > 
a>LE©M©lg|i, :>3;ljft*gjI9lflMK(mKlmum 
vertical divergence angle)6v#\ #?£1><B, P 
RS 1 4 2©Jg££ftfcV-7Jta(source blockage) 
i^ttn^RRS 1 4 OAil&ttttftUfta*** 

^«nTU***irft©-*t?nfc"Aawx*^- 

££»»( 7 7>7va> )©*ftrft©S&fc(angul 
arextend)T**«k5tatfiH*. V-*JMI ( «S ) 
»*B, CCTB, S^y^rA 1 42C^^TV- 
7nS© ( HfflTtt&< ) l*jgpC£W£ ft, V-XSfl>3fe 

WCtt^ft-TftWME S 1 44CfH«ttf , L-t/f-3 

r, ^nrft©x^>7 r a$!i»x^;u^-iR«©xju- 

7"^ hCBJtlttL*t>V-^S*6tt«*ft*^©/ , r- 

[0103] fcawj, y~7,st-ti^>^u v-7> 
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2HI**«fc9CiItfCkfcTS*. LtfU*#6, -ft 

O^Utta*nt^5cfcU, 2 0©##©£*K*ir+r 

[0 10 4] W6#C, 51 . fccfctf+KXffM 
3?Tifc*£<<7)ffl&CkoT, 

*&##( U7U?£ J^i-JIB^ H7C*£nT 
ft*2it&ft ( 3>t>hU-^3 
> ) ^(maximum vertical concentration angle)6 v 1$ 
^B^RSftAA/T^* — ^(design input parameter) T 

©*ntta©#a**»«B, *a*n*<fc^t, if 

#t^fc!£(output emission angle)fc j&ilT*i* & L E 4 

*!&T*ct*Rjsgc?* 0 cub, fc»«*WS/«* 

RRST, fc<£tf /££Bfcfl&ABTk©Jl§*£t>tt 

[0 10 5] *M0Sg®ff«*»tt{*, 
jlffiS^ ft (single element primary retro- reflector) 

ft, ^<tfe ir30>*HH»[!!ltt3ffi&«#(auxlllary 
concave retro- reflector) 1 50/f, * 6 CKUJfti&H 
»**fcT**;h?ft<&RRS 1 4 0*£U*ti*fcft 
C, R 1 <R0m6. 15 

»StBMft»©^66/!fTME5 1 4 4C[Sj#oT£ 

ifiHE**^*v-x8©a»w©^tciiji*u, 

£T*ttSL&)!l*£tJ 0 i )*SS#UfJ?*3fe?© 

fc*#|S|£ S SMT * 5*i±»fcSL^*(elastic scatter 
ing effect), flTtf 

*#3m»1ftiL»* ( ) T**. RJUBfcMft 

scaamcT*tti*«i*ctt#T*ckc<fc*. fix. 
nafao. Som^<. #«jg©*?kiMik© 

ttttfliS#*»UT*EttCBft*;:ktfTjt*. 
[01061 E 7 B , PRS1 400 * n^^CO*-^, 



o v a > 1 5 o ©#a«ttk n* 

»***T. C©*t&fc)*£*t# 1 5 0B, #£U< 
B , V - A S # 6 51 T 3 # * t H a *l ®S K ^(extend) 
^^tS. *©**»* fi?£L<B, fn« 
*©*^CB*i*-Ctt6*ifc3te* ( PRS 1 4 2#, H 
6 © * IC*S ftTU**©*-G3tt&lt<WI*©lfea6a 
V-*s©BWBtJilER©*c*ft* 

©*CEm&5£«j$£<*i**>fcftic, £fcBRRS 1 4 
o©»u tfmAT*«*ro*c^n*»AT*fcftCji 

Bft*. EIRCLT, ffi^CD-^¥S(primary radius) 
# R S > R0T$6^<tt 1 -Z)<J)l:ti?tl<»#2ft 
8&i2£H#i 5 2B, tiintf-h 1 4 6«aoTm 

hn7*-^^(retro-focus)t*tftt:ttffl 

#©-w#*c*ii^T»ft**tirft©aintf-M 

5 4 U , -#&&JW#(prtmary retro-reflector) 

1 4 8#*4<Mj*6cv-*s#6*sicfcua«i& 
r, y-*s#sft4te;h*#©&sri 00%#, (fc 

k*##4Tr;*^v7>C&*te J-lTt, ) IR»TS, 

*o*mff> »Ken*:ft*sfi«*sgevswT 

[0 107] *«B&i2!&*f{* 1 50k 1 5 2*mt£« 
fr>^fA 1 4 0 k 1 4 2ff, 2«£©^££&&$& 
It U yj^r f -f (unstable, conjugate, reflective 

ring-cavity)*m#?*fcftlCfcfflTS*. *1*-< 
7l*ft*jftTfc^ *22</BKft£'J>7**t:x 
J*2S*7»^*xA«2 8#S#ttttttfc; 

^B*nrnsuc^-A-7 5/7T*2r3a>^jnA 

M**UTl»*. C©^-5CUT H K^7 7 , (trap)* 
*fc"#B, V-*tt»&i*©rtflWS, PRS 142 
CD^fS]^|S](tiS* tt*£:kC^T, ftiUBy^f A 

rt0kc^r-iR4x« ti^ckc^^r, **w*wiaaj 

P#-h 1 4 6^5^^ / £fctt 1 5 4HC|S]*^T^fSj 

#it*ti*ckapT*nrno) | j>^ttr7 i -f sjain 

M»*t**jai*Baa-r*, y-aa«»iur*ew 
Bk, -)$tjfnmpR8 1 4 2^rx>^a-74 

B*6Cfl|«*l#ot,©k**, 

[0 10 8) C©cto^»i«^^-r7'©M L EOttTJI, 
-7*^ KB, I>^Q-X4 2 t-fCB* 
<, k»Jt)ltPRSkPRS©£WC«#T*. ^Jx. 
B", 8 6%#69 6%m&«#fl)£«*B, 17% 

7X©jtt<J>B, P R S 1 4 0C|Sl#-3TttJtf£ tlTUS 
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%#> PRS 1 4 2lC«t-3Tfll«lRJI«tlTU*kC^ 
*S©fc*>T*«*, f^L'^SUlUX, ft&Jttll— r-r> 
^TI>-\P-/4 2©ftil©7U*Jl,£##&*4% 
B'J»t?*£tC^X, #«M L E©tt)7%tU3IE«* 
7\)\>—~fv V<m *Jfctf±i:*>o 15033^/ 
£fcB 1 5 2(7)^^^^^ntJfil«^«<*TgP^ 
W£!i>]«^X** H &fc*fc''#©*B, SPtf&SlCB 
ftffl£ttXl**V-*S©ii8, *-ftr*l<7)8TO£W 

nx** *ifcx*ji,^-*u hP7*-^7s? *>*-©&* 

[01091 H6T», RW©l(l5©tftC/7«ftTU 

"Ja-AEVSFt2-3«)tnmM(ttW)^iJa 
-A7 0 Ft 7 2 F**T*^a»&«#V-XS F« 

Acai7-^y-^«¥m*^ **MJ«c©*3ft 

x- h V-X(soltd state source) s X««»V-^« 

2^ro*i»M4 8 ©5fc«©WTj&a* ftx 
U*7*7X?7-^UilL, ^->3>»C % D3tt© 
1 4 2 43<^tf / m t B CattflJS&JWft 1 4 0 

Jit LTt/tfciOo 2 ^WS^V^rA 1 4 0 t 1 4 

[0 110] ffifttf, 2OJ)£i!ftl4 0t 1 4 2CJ; 
•3T»rt*tlTU*fi*Mr ttf^ CA4, 
fc(#*©*#sai*ct/fT€*<fc^t:r*3f/^3> 
©7?-tz7N#-hB, B6*fc«B7CH**ftTUfc 
l*. C©<fcSfc7v**;w<-K©*^S«*flfc*12W,E 
U, C©«fcSfc7<7*a#-h#sa**lRU)aATV 

-xi>^p-r4 2©»»w^3a»«i»itu, 

t £fcB*tt4 8ro7>7'1?XK4 4t4 6C07J^Xt 

*«t0>mi*s>-;waffli, (flAtf, ^'JTr^v- 

s ftJitf /35tBfi|*^^A 1 4 Ot 1 4 2 £7) 
nt*fl|L«^flaS^T{CfiloCt^J|T**. T 

7T7ya>5)iSMl 4 3 

4. 



[01111H6», tfiO^-h 1 4 6tf&«#1 4 0 
rt©MATfc4Rfl-**-*. H7B> 
4 8 ©A^tffbulk materlaOtffct*©!*^ -A 
>HC*lUT*K»Cfejttt{transmis8ive)T'*U, £ 

H^-TO^ige^ fc»tt©ajnrt-h 1 4 6# 

^**n*«fc5C, &«#1 4 8©rtfllfc<£U p /££B 

ti, *7^a>tUTtt©«*u:flLTB£lt£T* 
U, ttiPCM > K 4 UB&(exit window) 1 99, 
■o*UajO#-M 4 6*»4ft/f]RniBfcX*Jl,^-fc 
ii*igia£t*4. c©<fcSft«ittWft&«MifcqSi 

99B, RRS 1 4 0©*ft&fclfc)2&*tftt UXfctfft 

[0 112] Hfll»C«1H^*T**I>^P-y(qua 
sl-symmetric envelope) 4 2©#3*451£B, ^ftrtlO) 
C C S ©-f P<— S?>^ttJb*t(*#tj»AiCA«^R« 

mmmzmm, prshoc, y-^24t 

W©H*»fctt, I>"CP-7*©Eft**IE*fc4«*S 
BI/ha7*~7JWhfcV-7'f^-y^ *©v- 

Jgtt (spherical type retro- reflector shapeJ'VWJll 1 
*-#(flrst order) ©JfjIfaEB, X>^P-7X<* 
^XSIS&C£ft*ij$;>7htf, *<fc*ttftXKIl* 
tlXLvft8jl3fBfliiS!&W^TilrtTe*t»©W±C<£M* 

7-2Aca*r**tf pmatttty-- 

>©*£* flR»©£tt<*©attCKfi*ttTU4-te? 

«?43g*T&4*|BHi?*>h 150t192tt, X 

2 0>to&VLmn&4 X -v>#»(astlgmati 
c focus image shifting)© J£V% ttft? 4 * C > SI 
»»CBV-^H2 4t|5IL*K««iT*-3T, t#C# 
#©*IEtf«£ftXUfctttitffc6fcl*, X>^P-/ 
4 2tfiC»oT^T-B^l^-^*^ f^U'x+f 

^>*»ft^affl^ti*o o^u, stw^ipjottc, * 

fil£7-X<*-^#JB##ft**SC, X>^p-7* 

4 2 c^-^x^iSjac^ n*, t:- abb*© 

*©ttt:-A{R£(optical beam deviation) € MET* 

[0 1 13] WlBlfcWdrS* si£-r>-y, 
jttWt:-A©Xx>7-*a^C©^^tCLXMK65C^ 
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Zft y JMfrtfft<, *3i=l^htf€<> Xi-X»C* 

7-9MRft(arcgaplength)B* JS^nt^ 

At^S^oC, #£L<B, &#<**2 8tf 6©*© 
7-$MIWU»J««>C*7-tev h* **■ 

[0114] IBB, H6tC^*nTl>*M L E - Ft* 
tf-f >©*«Wfc*aHXT-ro»tt^x 'J >?<numeric 
almodeling)*«UT&Sft, (ftWlteT, LECIS 
iSftTl^IITIk bTjfifcl ) ME S 1 4 4(J)v ft 
HE XttfrBSttfi (spatial dependent intensity 

distribution) S I ( x , x ; S* ) ©If »tt!*/TvTa 
ftffl*nTU*-»JKJ»i»1 42B, 4 2© 

( Mj5fctB¥Wfn* ) SlR^fi2 6mm©« 1 ( F 

1 )*jft«g*fc<fctf 1 0 0mm©*2*/S»IK( F 2 ) 
T#»»*n»tt**bTUfc. E&*t<* 1 4 0 BftR 
7gT-&*tf, b z = b x = 6 7 mmtUo»J#(minera 
xis>tWU, i3a*©fc£tf, *t&«2 8 ( Z*)#6V 
-*#2 4 ( y#)©^[6]T-1mm<SftUTUfto 
fc LT$6n*M LER-F 0jMft0ft*a*ftfM 
Stt, 9 9%I*Jlf-»f h *7 # -OS (cutoff po 
int)lC*rUT % 8h*2 3fi«^^9v^2 9lT* 
U> frCCSB, »^»W3>-fc>hU— >a>A(o 
eometrlcai concentration angle) ^ £ B ft $t IK (angle 
divergence)9v = 3 0 * * o C8£?t£ ft t. 

[0 1 1 5 J H9B, ft«E#I*^^-«flEW»©*L 

^A»i*^-/*T^5>7>©nfi«**-r. cn 

BAT ( ip, 4^ ; S' ) T^Sft, M L E 1 4 4 CAM 
T * Xf gS&Jtf# © ft £ © 15 |S] ft =3 tr -f >(direc 
tional cosine) Ccfc oll^i. "A£fa"fc UTH<* 
ftfcjMIAt** oSUc o s (6h ) £ 

ft&ehtevB, ^nrn©=i>-tz>hu~5/a>ft 
B©**Ji*¥«^«t*»aii«Xfii**-r. H9T 

B, ACfiV-*SB©JR*X*;^-«KH»©4$8 

65^Attw»itffl#*r*«ffi»«T*ft. H9©*© 

C^7©±CM<toT^**J1 1 5 5Bs NAIO . 
5, Tfcfr£e*3 0£tU3%1ftt:--A©fll«*7A 

ttt^R©m©«ai», #«>«■©#* Ltitt&na 

Oe©tt4 4%*^?. C©<fc-3fc#C»-3jfc 

fcntf-M 4 6©«rM»ttt>, tnnoM l 

[0 116] x^w-eaa* ( h*^* 



**4LT*t**!fet«**(blockagelosB)) ©H»©W« 
^«KBH9-C«S-r*Cfc#T<*. H9C*£ftT 
U* M U-*-"?77©£«t:fctt©"Sl4*+*7 
(palarcap)"T&CtTU*I*JMF-tt, JiifcC, « 
«4 8©jfci*fc«fctf?>7 , tf;*M 4fc4 6©ft«*ftm 
(shadowing effect)©*S*T'2&* 0 ofUJ , -*-ft6BV 
~7,S B ©9*4* "J a- A (#« ) E VS B#S»Sr# 
©WAKSiS>fc«©flll*^lfiI*3i*^6T** Q x>/\ 

n5©3te«CWLT, I>^-7'4 20I^tt, 
*ft6tf\ JfilfcM L E ( X3- V v a >tf 

'Jn-A ) E V STrtCKltfftTU**R«*«* 
*aaU*U*3C,**«Mi * ft (propagation b 
ending)* 4 L'*t**. ItitfoT, ffilM L £©£:«) 
CB, X>*P-74 2©*fc:-Afc«ftttfcfcfclC, 
X>*CP-74 2»ilMfc'(7TB4<» IS 4 8*5 
<^0 f 7>7'/f^h4 4t4 6©v7t"A«|2 8 
tfrffittftJB, X>^P-7"4 2, ^-TIM Bftcfctf^V 
7 J IXh44t46 ©HK6&SB9TM E S 1 4 4 C&it 

rt*jR*«ftfc#*ic&UT ( »a-teCtt&«#->7, 

rAl40t14 2©?-fXCttfr )M*&»**ai? 
[0 117] £l©«fcSfc?>7#*Stt*0fc*tBs & 

«# 1 4 2 ©ausuiijic ?>7$X S 4 4 t 4 6 
©ffi^^wfffi«t^tci^iF#n*. n«c, wm& 

s©7-<7ftL t«W ( mau>WCttfr ) CE#£ 
ft, X>^P-^42t(i*^t*Til^*ntRRS 
1 4 0©^*-v>? l ftK<f5<fctf;>7>7 1 A*!|2 8CWT 

LT«J9W^vXxA+r^XtJ5W^v7TA 1 4 0 

Jitf 1 4 2©«*te*, **m&vim&&®mD E 

[0 1 18] $?jB£M L E©a©*K**JAtB, tJt* 
©fttft©M LE-AcMLE - BtBJ£C, : 7>7 , /K7 
K4 4t4 GOmmmtt. 03lCCS©^fllC, 

**6CMCfM«PTftilt«RrttU:T*, sscj^- 

*SCU *6C«nt7^-tiX, ut^f^x^sica 
UUfMMJb(»*)*llftTft. 
[0 1 19] H3 At©H8©J±«T, JfiSM L E - F 
^r, 7u© V-XSfc© fi"J«#^P-A;W»tt(apatlal 
dependent global characteristic)© *§fl#£##T 

£«> * mU X -$?>^^fAT* * C t * ^ t T ix 
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I ) SU-vaVUfcfctftr-A© 
xtt ( 7>7fll ) t yl*©##&fc»tfe(a6ymmmetrica 
ngle divergence), i 1 ) &$mm<DWM<D = ft 7t$.£ 

3>P^-va>tfc*##ftja©7^-XX'7 7^> 
I i i MiE*tiTW*UV-^-f^ 
-v 5 ©^* ( X>^P-74 2C^£ ) <DtiitoT'$>i 

fcfcfcfc©, if3<fctf I v )SB^iRillTffi««IAt«a 
ftfcM E S 1 4 4©jfi&©fc* % -3*VJil«"^BS"ft 

cs - Fttfrr#cn*»tiT»frr*. ^;^7* 

ij a — A 7 0 F fc 7 2 5>AxA«2 8#S 

#7-fef h*ftTfc*;, *ll**bfciiftlR*|S*(of1-a 
xls Image aberration error) fc ft ttlSft^fflT&fr 5 
*~7U fcW E S 1 4 4 IC$^T*><, m£©4X*x1J$£ 
*tLT, C©«*3fcfifcE*fcl\ £<©*£> 

( 3 ) Cfc*tf % :Wl7>7iWff)»^4L'i 

tta. uwox, ^©^o^ftv-^iift©*!;* 
[0120] *ftg©3©tf ttifnro 

P R S 1 4 2 ©iiWC&ft* 

j&inrtsfc, =&&&*v-as , ©7>7l*2 43-|fin' 

ttrtt©CC S©X^>x a fctfT'2 
4. C©c*3ft*IIES*»«ilC«> 04*tfs X><\P 
-742, Hi art- h 1 B0*»J*l>TU*V'J?' HE 
(solid window), *-f-JU *¥A> H/T7n7 «f 

^a-7«t«fc-3TgiSflc*ti«^*J***tt«M 

RRS*V-3J*24 ( ftfttMi£6CHRMCI*ftffi 
3W1II*«) t»*S-«J:t*ftlfctfcCWlT4 
CtC^ox, V-XSiS<T ( «tCI>^P- 74 

c^ot, *«4 8©5fc*©H©fflfiltenfcx*;i,* 

-©^ff»fl> B ttii*(8queezlng)"tfRTttU:^U» * 

nc^ox^nrn^c c s v7,^A©x^>^njij)* 

[0121] 5*SftfcJR»flWIC»LT % £SC>M 

*-©*»#*i«aTS*«fcsu:T4. 



H ( #J*tf , #jR/\pa>^>7 ) **rr*u 

<ltt<J)L Effli* (flfctfP L E ) ?£6£E»8)** 
HibacfcffTS** XSftX = 7 5>a>&«WS©xl) 
*ftktr>7 , J>7*£#T4, X>^P-74 2<7># 

iMroif^fa^E E*3t#-r*fcaOC, fi*ft 
«ttcifl*6ft4#£#i&4. 

»4cfcffTft4»*c«a**ftfcaa»**iM 

[0 12 2] H3 B©B8fc©tt«C<MJ > #-f*-5> 
>7(non-lmaging)©ft*©&ffi©M L E - BT*iI#T 

TiR»Rr»T«^riW:*0»**U^P T*f«4& 

^wc^n*. cft6©H»* Acav-^t** 

fcML E - F©fc«JBtt*Lfc£-Aaflfi©fc«>C:, # 
S»7M L E - AfcM L E - B ©At* tT-AWrSi 

V KTlC<fcoTit#T«*£:fcfc5*UTt**. ^©^5 

h*a«t\»t:, -tttecac© («f>r 

*v7?>7»*©ft£££W*Era$f-'7!' h T 

©*c*scjtt*ttt:;*]5>7u>?*ft4. tnr<i* 
6Cft^7—7¥tf 7*a<b^>7s^rcro«fc^*L 

ET«n*t, «SIC?>7© 
6*^©**»*tta»**u 7-<?fti*gi5©&StfMt 
d>UTtt«a«tf£<fc»J, 4 6C«l2:t*A>K©3fca[ 
ttfcWJI5fctfRJ&BC*a, 

[0 12 3] ±E©*Mff«MJs M L E - F*&4**« 

tx^^^^xt^wcijxii-r^fcAtctt, ^ftr*i©# 

HXlftfttiSA c tf-&V-7NS'F©2 ^©$£££-7(1 
ntensity peak) 2 5 2 fc 1 5 9*9WffltJ, ngtB 

«»©^7«riaA i cR»*n*wnt#*6^t^ 

U<», £ftS©+J-7&«A i©»ajtm», »t*#© 

»«««*i#AT**o^«*t»b;-^a«©«»«© 

m^^^T^o H3 BfcHBTAS LfcEfcftTt*** 
UR»fc^R»©«», ffilitttr, Ac = 1 9 . 6mm 2 

hlAS I ©iU*7yT~^-t «^T 0 
[0 124]H8fcBl9«>K2, g] 3 A^Scfct/g] 3 B 
C*#tlTt**a*©a«©M L E - B ©**»**£- 

AtBfi^c, ^nrn©-M^as'F©§?w^ 
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fc*T>To *6CA#MCfct % MES144TB, Aft 
«B«SC*<*U» MNXftMtt, »35U<Bt> 

^**i*iR*asA slb, ^nrnro < ) »ot 

[0 12 5] V-*S'«J;tf$i-'7'i' hT<7>iR*7A 
-ftCA (x, y ; T ) ©^tt^/I-f V E A 

( x, y ; S')©*tt(«*tf, 17,0 ) tmM*T 
— *J y V E&?(linear scaling function), O^U k > 
0T$4E A(x,y;S')=kCA(x,y; 
T }U-3TiHC»«T«*, *Afl*t:-Aro*£, 

fc^tf L G ) CflUT, Ii>faW, &£xt$i3 

**T*a¥^*?A*ftfflLTtt*<Dfi1ffC*oT» 
nrtlOf-yw K4XH7/T-5 L A'C A (x, y ; T ) 

©ratten- ) ***fc*>-s;>yu>x«* w*pj 

tt<0a««l!rtiin n 7yT-5 L + (E 5 <d^a?i 2 4 
^fcV-aS'flftlWl**, hT©7^ 

st?*», Xx>T^fWK*ftTi\*x*ji,^-t{x*u: 

[0 1 2 6] ^ftW(7)glj(r;Jfil|l«i»«UHjt-3T, (ft 
MM L EC*?T#SftTU* )5*Sftfc# 

^<©«»(7)L E^jXitx***^ 6C«in*^*, 

"^J, C0>^^^«^»^^7 I J>C>'^A<7)^ 

NL fl«ACf/*fc(*X^^h^t:-A©«tt», £- 
-TV STC*6CA»t:7'f V h*tt*fc*>, (SBT 

»a^<r©ABTTB7*-^ l > h*tt* 0 C© 
«fc-5fcABTti\ #£U<(*. m**tiTU*#*t»V 



[0 12 7] C0)*Sfc#ilAB Ttt, i ) -<^-v> 

mi i ) m x-pyyzifozss 

tftfcU, 1 o£fcte«#0)AB l*W&\&Mf *t 

^(intermingle)* ft, *ft-fft©7^ : E^7 < V 2 
t-ASSSv^TA ( ABTS ) *fcf*T*Cfc#T- 
«*. *ftWCB*-*-*T^T©»aAB T s», 
6© J C-ft-rft04X*7/ , f-^t C A (x, y ) | A B T 
Stf, ^HiP^-hWWA-ffEAlx, y) 
| ABTSCIMRJBCWtfUT^*, ^Uk>0T& 
y , z ##fldft:-AfclMH(local beam propagation 
axie)T-*«CA ( x ( y ) A B T S * k ' E A ( x , 
y ) | ABTST**Ct«^tft. ABTtSBT 

( x, y ) | ABTS#6iRi*ti4I*M-«tro 
W«7/t-ftEA ( x, y ) ( ABT S0>±1ZW£ 

A±tT-A©i±i^ft1!fe(output divergence) I £ 

tBtr-Affiiw<tt 2o©««^ntii^ 5 pap 

[0 1 2 8 J V-^S'C^oTS-?* STC7)±lCd 
It* ft*X^J^-©X^>x^Saj*F^^^7 7 , U>^ 
CftOT, iiJW7/f-f t E A ( x, y) | ABTSW 

7/T-f tCA ( x s y ; T ) ©It>7^W^7 
^ Jt/7 -f f C?«^m^$H(etendue efficient, anam 
orphic linear shape change) - ?* 6 0 o ^ U „ E A 
(x,y)|ABTS=l(x) I (y ) CA(x, 
y ; T ) l(l) = |sln(ei T )/si 

n (6 I " ) | , I = xSfcByT, 6 i 7 h 

h(D^ftrft©ttWft«tAx-** 0 tasrrtc, mmr 

ftxdtyitt, Aftr&jflMtylocal propagation axis) 

TMA L V©*Sft*M&*7Sii;7>AHa***fc 

tf, *K^Att#tt«t#»*7^-fe7'S»***.Vy 
?*ft*, 

[0 12 9] AA^t*Jbflgtt©ai>5«, ttifnro 
ttttffcO>HM4tt)£ttTBft<, 

BJte^^*A*tr-Ati«iw#fMzttff-r4. 
*~AA/-K-stib*^-sci7tfm«fi*nTu«^ 
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-sm*i^A b t sti»t*ctm, ne 

[0 13 0] Ut^-^T, *9fei«a>#aM L EU4I 
x i * &H(etendue efficient e 

mission solid angle reduction) £ if #U fc&C> 
©X^xafHIRtf fir 1*4 9-?? hJ8WUUSi©fc© 
CP L E©j£jIxD$B. «£, *<7>£<tf, Xt>tZ$> 

*ttc*ft*n=2fc»&v-*s'c«*ox«aiar nx 

[o 1 3 1 J **HttttCM£ftTli*JMI*--7y 

hT ( LG V LV . 7^lA0a^\ fiW*^ KSfc 
BftiSttXTK ) B, HW*ft«ffI*J^-7^ 
-fc7>Htt**-r*. Lfctf^X, Cff)J;^ABTS 
If>73»l», fc±tft»ftfc3IttTlH*T* 

* nx ) #^»fctt#x*;i,?-*«i(»** s t 

X, »»ABTStt, X^>x2*t)*to&#tt*fcAjbfc: 
-A, O^U«^»«t*flT*^|n|T^©«fc»Ut: 
-A9xAN$*^-r*>t:-Ai:ili*£t>ttT, £££ 

[0 1 3 2 J £©»8©a®#Sl>U*»«TB* *ft 
4»ABTW4 0 fl*B\ HSC^LtfllR 
iI««ASL«, H©*H*fcBR»C«»T*fc 

7>xA©ziAuaoxsi**i, 

x ft t y N © ftttRtf * n m © it $te$<magnificati 
on)BA*U, Ht3lx>7 , a*RCff r, JAU*T*« 

«/£T*<£3CiSK£ ft*. 45C, C©^^^ 
Jl,7-f f ^*ii^>^7 1 A*a«C»ttT*CtC«fc 
OT, y^ACPCSWCiaiWTS, tt2te©*r 

^tifcajbtr-A^wit*. iK^tfroi^LE^ 

&*X'£*. C(DJ;^^PCSI}, i^JC^L'TUflT 
B, **ttty7U$*«rBB(«» #«Jfcs hP-f$0U 



©©*§&-£t3t!-X\ t^-A 7^7 'J ^(beam stearin 

o)t iftx^>T--^^©«iia / MX*® JBftftfrttCft 
ffl -racttfx-s*, 

[0 13 3] C©»E©S!l©#3;lA\*ififlTB, -» 
»7yfl/tl/>X7l/-f*ttttt«7l^f«)i!l>T, 
ftlf ft(DvXf A©ltiP7/^^t E A (x, y ) | 
abt ST£-AKBB*BflMrt{KU £-A$a£*£B 
tt ( ) C¥*Hfc?*o fc^7©sn-s*Bt: 

-A4«jS©^7t:~AlC^»jL,, #-*7K-AC*tL 

*2MB#-*7t:-A*li*afr1*, ■***JtfT, 

tijW£-A*£#?*. ftfc. M L E©»3;UHjfl5$© 
^6{CS73^©ttWt:-A(B8#j«) t, 
*©IBfl| ( Xx>7*a ) MOJiV#MMKtt#I« 
)Mf-M»[BO#I)CJi^T, #bT-A«4 : 
3£fcB 1 6 : 9»7^^^htt©W»CS«t4 
fc> H»tnmiOMC»IT«^ij, - 

[0 13 4] C©»*C«^<Sj©»*L.OABTB, 

Kl*fcB3te¥»C#*C*ftfcWXiI*fcB^Bi* 
ftT*>, *5CH©»*t,U«*:&*TB, *£©»& 
iraiUM&ttx-rtfl^a-^S, :^^ABT 
*^«T*o AIMffi#tttfStti**«rflG»tt'v®Xffc 

b, »*u<Ba«^ac\a«, asfcBftMMctt^c 

£<tb, FjrS©««XS©fl*<j£*tUX. FJr£©L E 
©feiiW ( r'JA'J$ ) S**CC?*d;3CmttiSiK 

[0 1 3 5] B9 6B* o©%i}B©giJ©$?£U I* £«!#]© 
■rffiHtSOTfcV, 2 0©HJ»*a^©ABTB, * 
Y»JC, ftCMCftfflU C*i6t«fflUT, AB 
TSclT, /MBX**£LG* 
m&ls, *«LGLE-G, ABTLE - G««tfT 

ft. fcfc, c©#J©*£. WfS©HiW( tun ) tf-t> 

( a*t*? ) ©^*C'>*^aiW7;T-f i ^t:wLTii 

3ft ( ) frU. ftilfcSfcft? (optimum collect 

ionsoiution)B. X£ » 3 IJ a-A ( 
ft) EVS , F©20©*f N7,#y S(I^f>a> 
V-**fcBtt tti» 7 0 Ft 7 2 F©^©« ) ©j£& 

SM»c«T6nt2o©n^ftx^;^-«3Htt 

1^^3ltT* D fcoT* «iSffc«tltFlfS©X*J^ 
-«3RB, 20©H^*AW*-S I P 1, IP2*^ 
nf^tl, ^tt^iai9^^(bifurcatedarea reshapin 
g)LG160UoT, h O P ( C©EC 

B^**lTl^U ) tC<HA£fct*Stt*. 3g1©ffl!^© 

ABTBic, A«ttfcx*;i,^-« 

SM» ( i#jSl7>^ilttffI*M-il7 7>5 
v a > (axial asymmetric, angular dependent energy 
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density function) ) £ % ISflt$l!l^(etendue efficient) 

tlx, *n6Bjtf£©ft£^**£6C**£t*.& 0 
SM©S2C©ABTfcL>T, ^^»x-/Tffilfc 
( -Ox^U-^ ) *fflLATLA*tf, f53«©«t«g* 
^T^fcftCC, fto©ffl3©ffi«&*©^iefc£fctt 

[0 13 6] B7tt, #£LUAB T©gy©*»0!|?* 
*-(7)S^^#*|«;E^x~/ , fiei£3ftgg(single 
rectangular, asymmetrically stretched tapered Inte 
grator) 1 6 2*5l/T«U* fcJfcgg 16 2tt, ^>7* 

3 > (reduction function) ) tLTttM&T*. "3 
*U y#UHSUTAJH*|©»* <MJ £»*©»* ©2ftf 

c©x-AM**ggi 6 2t*, ff««*r*iu 

OT(exit surface) * * J; 3 C ^ <* ft T ti »J , ffi& 
WLGLE - GtlMLT, tftf ft«i*fg * ( JH»fl3i- 
•T* h ) TGfcEtfT*. C©*S01flU:flHKl*fc* 

# ^ 7*|J >^^fctifg(symmmetric beam transforming 
couplingoptic)i:4B*£frttT, t-ro^^U^L 
>XT, * ( 07 v ) xUii> h U V ?A«£-A(qua 
si telecentric incident beam)£ Jg$T$ <£> c ££o 

AWM&t' ) WtftctU^x, M&©cfc?&*i 
ttWfc*¥M©-fcft;*pJlfefcL, % £ 5 C L E y^j 
AfcaiUffcTS, £-Aj£S(beam steering), "yt 
-T >/7JL,-^(Schein-plug)"3t¥^iE(optical corr 
action), fl/-t>hy» ^$W(telecentricity contr 
ol), 7 -f —)l K^SHfcflield flattening), fe#]»(co 
lor separation), fK&iJJH / ^(polarization/split 
ting/combining)^ £ 0 
E0 1 3 7] ^»S#7-/Tfl«*ff 
Ctt*T(GEU^h^A B Ttm©Hfc(solutian)Tfc 

ff*Ul*2!5t©M L Ette*£frtt*t, 4*B!I&* 
£©ft*JBB*T ( L Vfch' ) C*tLT, ft^Af7* 

h ) Matt (a symmetric angular dependent acceptance f 
unction) ( D M D™ ^tttTMA™ SWU^a^ ) 
*fc»0*©*f«ij*ft( LCD, JftK^-TK, WW 

Aa«*ffi 1 6 2 © 2 0©ttXir«^|ql (xty)CiS 



*ff5*«»(quasi-symmetric)^Jt»^»©B«© 

w««it*a«ttcjifcr*^ ca«* ft*. 

[0 13 8] 8®£fi©ra#*K^*fcDMD 

£fcBTM A©*£, **©*Att#ttttitx*;t?-- 

*«M!?*#Mt»ftLA. *¥^m©»u©^> 

7"#SI${lamp blockage section) B, «3>S7XS 

p l E(cttffiT**^©»:aL*«'>cT*©ca4o. 

fcoT, »Slx^a^©ML E*ttfflT*t, *©** 
©#ttftafittfFtt*ffiUT, ttfc^-Kfcfcl***! 
*0*«H;^-KT, HiftLtDM D^ttt TMA P 
L E«ffT*R©€»»**fe±*1**CfcC**. 
[0 13 9] U^tA.«*/AfiM*«(ar9a/angle 
re»ormatter)t L>T^-/Ta«*ag*«fflT*CtlC^ 

jtrtur, ttitfflut, i*ifi]*fctt2-3©B«-* 

^^ttSKfollow-on coupling optic)©a$$ffiftfc 
■T^Ctt^^Sn* { H7#JS ) 0 PLEfflOl^, 

©**»rtt\ £HWC¥$<fcT*H»(7 7>^a 

©T, ^lUli^T'**Ct^<, C©«fc3fc# 

wttx-AfiL G©ajjw««B, B#t»2»Hiap (-t 
wa«©^-tt^isiJi*-ii*tar;u:, ii£<*ttttt&© 

x-/Ta««fctf#7WTa»*ff*te*£t>t*T, PL 

[0 14 0] 4 ; 3©77,^^Sii;©*^^© 

tti*JBtt©*&, 7>7*©«^|fi]lC 1 . 2 5xl©t>* 

*)ts 77/OStb5 : 3CWL/T, 2 5%tfWX« 

^^^©AJwa^yT-^ift**. h 9 c*-*-*s 

C, C©<fc3fc«ftUA«7/T-**B, 4 ; 3©»)f> 
7A~5 1 + <MJ S «»«k**ftfcfl|Ra©g#ifiA S 
LCftUT£SU:«*<ji£?*. ft^T, C©£?fcx 
1 6 2B, 4 4%WJ 

©€3t«i*«afe»T«>cfct:^**it/88»=l^h©« 

[0141] M«tt<iet A«t!-AC^LT, 

Ji^^ttx-yTffl, «Jttf«»i3J;^««©«(^fai 
©Sft^^ofc, flfP3#6ft»Jg, Aft»^6ft^JB, 

«tttft^tft^*^^T, «J£©L E&ft©* 

^©ea^*«*6ca»-e«*. 

[0 14 2] C©»WC»rJ<»^Ut>^TB, ^ 
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©*£©«S;fi)££*tUT, ^(7)AB T* 2 0*fcB 

3- 3tt±fl) ( *5*-6<E-0 ) #tf*j**Lfct,©T-* 
»J, 2 0©L?je©tt#*«*UTft*JB©»r 

■T*ftB\ *»5)ABTtSBT^I^y/iJ>^ 
L, ^rS(7?^^^*t-AmSE»ttSB(defiveryef 
flclency-enhanclng beem reformatting task)* s ?A 
-•ft bTfrSCfcfcTi?*. 
[0 14 3] H 1 0(*> fi^Jg©-r-/Tffl****PV 

|S]WA«|lcm^T, #»1 . 2TiS«lCE#T* 0 H9 

6 . 4*5mm<7>£;SJf30&&7/ , f~^*T&'3fc o 0 

*bT<f5U, PfrSttO , 5 N A<flg#D->( ES 9 , 1 
OTttR 1 5 5T^?n* ) CftLT, #ft*F&A«£ 

4- 3©3— J-CftUT, R1 1 5 0)ftn<DX*)\,*-£ 

±U**fclM*H»tt*te©lfi5C©ABT*«ffl-r 

[0 1 4 4] ftoT, fcT- A »1fc(beam divergence^ 
h«Jfc»fl)li(souroeaxis)^|^TltjiO*tt, #3*©8 

[0 14 5] ftor, »^UUML Efl)Hi«t-A«)<| 

SH2tttti»S , U^;i,T?, M£©Je$ffi«(colie 
ction etendue) E c£*f T * * *M A c* £ Cft C 
ISA* ti, 46 Cffi*fS^(etendue-limited)T'llJftT 

[0 1 4 63 *6C, fl*trt?>7©Bfc4,e0#* 
ttttitf, fiffSWff^aib^UXt^fllttTttffi* ft*© 
T, *ft£ifcflLT^ £**©##, 1 )J?£UUM 
L E©*tt( 07 s ? ) »«»«fctf»{3r 1 0 0%CD**& 
*t, 2 ) SWK)^l^Sl^J^-MfeA BTC 
ctoT, ^UUMLET(MLE-AitMLE-B 

[0 14 7] *sfc*£»»*©[6U:a\ £!©HMb* 
©^i>fe?9ft»©Rjteit*6^i;*cttf*u, cwri 

fitt»»*UUM L E»ft©S*©fc©Tfc*. 
I*M-©»3 0 ~ 5 0%*&&&mC&m*Zt 



©**©a©»*u^jut«i*, jwj*M^fes$»©@ 

»Tfe»*U^fflSt©M L E^fflT*, »S8©.fc3 

SJtS©M LE-F, MLE - Gft^B* &0T4TT7, 
x : 7i?7>T^fS©ttiii«*^6am*tifc^«> UK 

T ( C»^5*CCS», (non-stimulated) ( # 

U-^ffi ) 3tt - *K«E*M!?-KCB±-r*£-A* 
(o)SC^^^(beam redirection effects) £&3!X- 5 & 0 

C©ftfl©ff*Ul**ffifl©lK?#Tfc* fttt 

i*;i,<f-©« 3 o ~ 5 o%tftiL&font?sm8L&$ft 

<t4Ct^<, &(U«*©5fcHft(optlcal path leng 

th)*5aj*&5cw2^icT«». c 

fHUfc^-flt^X v SftflfUJB^JKnarrow band atomic tin 
e)(^tfHg ) ft 6J£*f tfh^flSfbroad band molecu 
tarline)( X e A^<7 Ml/C^U 3fi U ) l*X'£!ft*IJ$ 

C2f&{C-r*CtC^oT, C©^-5^*iB^feM« 
SS!)*(color reformatting effect)* ft UT> 
i!»**i!j*T*fc©Cv *&**J7,*«iR£fc<gasf 
illing mlxture)*»KTS*Cfcl*qfJS#Ta*. 
[0 14 81 flfctf, 7*7*>S±C*jS«T ( 7 
<f ?*>KCW8*ttfcU ) RR S 1 4 0 
?A^>- 7^7^>K7>7^i^ #aW(7-r7 
^>K«JlClRiR4tift ) , j£&*t(retro-reflected) 

^<6tf©«ffi^tt%*( UV 

i r ) > iks*©** ( ) Rr«##Rj« 

T&CtlC^oT, 7>7"©tM*^^KJltf«^L/, 
?A^>^>7*&-JftC*fe;$rm*©X\ PLE* 

ffl^©fett#fflii©*-&, Mfl*fcM**M-ce 
[0 14 9] m&£> xjstfLnT-o^yy ( aci^ 

fcBDCiB«*lWi3!lt*a©^-rC7PaB»©atS^fK 
V>7"(wall stabilized lamp)^t ) rt^ffiSIEftH^A 

uaftffKT), i )^Lr«ftTtt«*/fn^*75ri^u: 

m&ttiC ( aitt «tiL(elastlc scattering) ) > £fctt* 

> /^>tr>^^t:)T-a*u, i i )^u*u^a?s 

SLT\ tt<r^*»©««*«A#i+4ctC*UMj»f» 
si 1 ff^uuM l e - rtmnf I #©tX^©M 
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»*©#tt©flil5ttfc*£**l,TU*. Pfl2f©7/<^ 
HUB, 3mmfl)7-^ft77', ACSLOXtJW^ 

*. B> M L E - F ( M L E - B ) Sh>* 

xATtt^tftltttlii^^hA^^UTUSo MLE 
©toWt-AB, HIT**, Hd^SUSL ifc»m*©5;fi 
#©6 . 4x5x25 V ^(quartz integrat 

orrod)T**fc. MLE- B ©*£B Nfrmfctf*-^© 

(*B£#)**ny K, mle- f ©^Barnr*^ 

>7"#2 4 CO^fSjtC 1 . 2xl<7)^&T&flUfcfc©T 

CE=CE(Ec)=Pc(Ec)/Pc 
PsB#fc3SiS©±£Wa&, Pc=Pc(Ec)»3f 

£T©tt*C^l>T, ±&#<*(primary reflect 
or)^j£&##<retro-reflector)©&W$Bfc<7 1 0 0 

ft 4 2©7U^&JWm&(Fresnel reflection loss) 

I*. #ft(envelope)4 2 ©ft¥ft«fl$i««8g(optic 
al redirection ability) B „ £©&46 : f:xJl/(numerica 
lmodel)t:#^nTU*. iT<0««4 Bt^V/^T, 

S4 4, 4 6B, 10 0%^*«Wt*tiRSUt. H 
fc*M L Etttt©*»nIIK*«*«l*©«^«*^T 
*fc*C 0£VJ, M L EtfcJHI&PB©U'OLT-©C©% 
*©±H©»A*»ST*fc«)t:, ( E E = 

1 )£AB©ABTSfcBSBT#fF£?ftfcttSU Bf 
£©fc#t:-A* $N ft(6patially)£ , A A ft(angula 
rly)CMftU **ffi»E c SIP (target) T 

* Ji*W«tt*T &a#(illuminate)T * Jfc ft C t £ 

B, M*M3K©tt**ftl'?«U. &Wfti*©afB 
©A - ttK^5^ffltC<fc&]»ftiiP S©J»ifc«*T©fe£ 
»S9>H, tt£tte-A*»ttttie-A©«*B4Mll,T 

ttttJRttftliTltft, tt^T, C©ft*Bffi£©ML E 
©ttttfcHfS©L E©tt»*S, ]*)£©?>7©**fi 

[0151] 11 2©ft<rS"B* ilftUfc&fcS B 
6<*©lM©#feJttW /«*tt«sSUTU*. 

«B©ccsc»T***Tsr^«*«*a*cE««u 

[0 15 2] R^*mmfe(collection color) £ttl>T 
fc**$$*$(collection efficiency)**!* t ft C % 
pJr^©feft#&iij$fi&(color dependent emission regi 



ttcffc©*#Ku*$^/\?-r K^>7*©iti«t:~ 

AC**T*#©itiWk:-A© 1 OOKtt-b©**. fl/fS 
© H g J??«(atomic Hg-line)© ^-^fH©WS^* 

*>„ c©tt*»3*^^s^M«tt*©lrffl*»*t 
or i o D%fcus#*c*i\»£©i***RriSBfcU 1 

8t5Hj$(etendue efficient), 7JI/-7"* KJW> 
[0 150)01 2C^Lt««iT'l^ i^4ML ESS 



( 6 ) 

& ( »JB*fcl*#«JB ) feilM»(optical transfer fu 
nct!on)*tt"3T, fffif ©fe#£ ft #J&( color reformat 
tlnggaln)«*t)«*3C, ttfcW^JHEttfflrce . * 
©H»(function)t* % flr£©^>7"©lMMS£, AW* 

T^MfclC* U , ^HC^UT3t«{sophlstlcate)T*S , 

[0 15 3] *» H S"©JB«B, aaj»s©*fe^© 
**JMtfitt**l/T45*J, *©4*ttBMRJ|L<etand 
ue limited)© L E©jSftCHaL/Tl\*. ttttjJPStf 

6©i*JI,¥-ttai#ffiMttC*UiM'b, e£?*>£ 

"8"©a*±ffyB»*t;^u, *©<*#» tt*o«* 
T-^c^*, couta^T, jfi«©»aj»sB, Bf 

S © 3 * T a v 7* U > * £ ft © *(etend ue 

«©c-M:caLyTt>*. atrs-tiJ^-c^s/j'U: 

*$EfllE c ©I*;u*— l|JlJ|l(energy collection) T 
^JfflRlSgTa9*C:tT*4 0 *fc, BO 1 2tt» fill(* 
^)^fSl©««tf, Ec=7mm 2 ^7>(CE 
= 42%) tl^BfS©»*DD«***OT»»K 

( Me ) *fo<r>m ( *ena* ) tf, ?«©m*c»t 

*HfS©ll*M*CE**l/T^*. 
[0 15 4] flUAHT, M H2"©7^©AIRB, H2 
C*l/t(ll*©L6L E - BC-3UTfll6nfctt*4* 
1/ T U * . ft«'S2"«i«"S'T'»« (divide) 

7J\,-fV h!a**«> 0«UMLE-B©TE = 
TE { Ec ^©V^A- /T^-X-^CML/T 

E©EE=EE ( Pc ) tf * H%4i$agU^lP c 
CS*UTJSii^|Pl©i*»©tk(ratlo of vertical proje 
ctlon)#SftJlT**. 
[0 1 5 5] "H 6 - 1 X"©7^U©*HB, C©ft 

«©»^u^nig«(©a««nfcttfl8, ^**;«6t:^ 

LtM L E - F«*LTi5U, H 8 , 9tC^l>tf'-5f 
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UtM L E - F#tt'J> ( 0 . 7 X ) Ufc*£0>**$&* 

[0156] &##(reflector system) 140, 142 
B, B*<D£MMTfcJI&*£im?fcJ^. SS*<*£ 

? HI/©^a»*£«T*#£l*]K{cold reflectory 
««. fi«# 1 4 0, 1 4 2 0Sfittftt*, M©** 
T«-3TfeH**tt«T2BoTt^U. fi*H«MfiBfc 

[0 15 7] [><Vtf ©Sl5fc©AB T L E ©»&» AW 
X*Jlrf-©-»B, tfr^flA B T S£^oT>2£#i£ 

n*. croatBs 7U*Ji£*tefcBi?r£©A b t s 

0>* 2 tt*»(secondarv source) S 'ftittttCjtfE© A 
lt*-h*«Afc A B T S(l£oT&#ftftfc#«B* 

MU©A»*f*C«fc-3T, ABTStf&ttl/*^3tt»R 
*^<^^*iQ(increment)*t*«. ft^T, COT&EB 

i£&JH(partlal retro- reflective) A BTSStliAB 
T L E*«ffl-T*CfcC^U, C©<fc3ft«r*UUAB 
T L E0>^*bAJl/-7"^ hilil (effective throughput 
efficiency) t ft 58)* (color-reformatting eflic 
lency)4|6l-t*tt*£ifcT*ft. 
[0158] flr£©»toffl&«ft 1 5 2 ( flfttf, 
SfcB, #J^fcU*TB7C,TLfc*3fcattftlttlB4 
«*fc&i^X^ ) ts *'M^A'©fiJn (*W ) 
Bft»#- K (exit port) 1 5 4 t s 

S©LGAtt7i?-htfS*mC*m^T, ^S(?)LG 
L E ©£££»****£-*■ 4 ©£ttio. 
[0 1 5 9] B 1 3tt, 2E*f*)ft L G LE-FtLGL 



E - GRftoaftAfflTftft L G L E - H ( <6«fctf A B T 
LE-H) 0RftCMfflLfcC0»W0SI©»*lA>* 

jgUfc(folded)"R RS 14 0«^T, ML E Rfttt 
StT©5lt#1 4 OOW^flftfcfiKLTU*. COSS 
tWSTfct, J**aevB«MJ*ft<U 2 0 

BU»*B#t:#0T, 2^~<o«'>i&tt** 

ft? (2 mirror minimum blockage loss solution)**. U 
ii»***€<T4&JMr«*. H7t^*C, 
ft#(primary retro-reflector) H8t^<tfc- 

( £*Ttt 1 5 2 t UT^U fct<7> ) *, 

4 6B«MJrtS< % ^nCtfcflJl-T, 1 5 2 

fAB, wlXmZOMES 1 4 4C*HtCttitt*l*fc 
»2tiJ*M-M 5 4**T**3C*l/fc. E«£> 
PRS 1 4 OttfcBCJfcUTlHSU WW)ff*mVbru 
ncated)T% d^UWCCS - HtfWSftfc. 
[0160] MES144 t (concentrated) X^ 

jn*-©#8fct:-AWMiB, (fta^sui-^fc 

B*R©jff£©ABTTftfrtl*. 0**tf> H1 3B, 
-£©fflT ffljgtt© LG186C, ABT 1 84*^]^ 
U>?Lfc*£**UT43*K L G 1 8 6B, 4$S!lfc& 

UTfB "3 1 *l«biased exit surfac 
e)££U £-A©z#C!WbTflIW'SftTas»J ( = ft 
H&rUXA ) , ft SC£-A££«ft(beam steering f 
unction) *ft#TS*. £ CC* L £ A B T ©fflStB, 
tfS^t»^ABT18 4T'$U, LG18 6©A# 
tf-hCa^'J^l/fcH©*^ *fcBdrJ£©A** 
*-K©1*flftAOTM»T*ft. 0J*tf, B 1 3 
Bv ffitt*2&l*ABTJMUg1 8 6©*lSI«©^j^ 
/tUT^U, Hm« 1 8 6B 4 »35Ul>»ffi»ttt UT 
fiiEffilC, x-/?£A*t*iffi 184^^U fiiS^lS}© 
%1ttft6v -6e v*te»T4fc*Ctefflftft> 

©tf[S]*g*.*ttB!|ftffl^<7)AB TT$i, 2^|S]C5ft 
tt^$7?.4t*lC, 2 M (bi-axiatref 
lectlve tapered section) ^E^fflT* CttTS*,, C 
ff)^o^5)ABTtAJtt:-Aff)W!0)fflSfffll*|[ 
'MR©t©?fi*fc*s Ctl6©* 1 AB T®l*B-«: 
t-A«ffilHI»CBJ^-fK ( homogenize ) T£"*\ 
t:-A^-fr:ag(beam homogenizer)t l/TSBT«ttiH 
?4#Hff3j<2>* «^!?lB^ B 1 3«, -£<DMmMVU7) 
ZfiBmifLav K> "3|5»J L G 1 8 6*, 2&WJ*£8§ 

[0161] ^t, L G 1 8 6», *CBtf? 
a»ttro*77-fALG7?*oTt.*<, X7 7^AL 
GtfflUT, ffl54©«fc^ftX*;i¥-**fc*P«eil* 
frl\ FfrS© L G L E - H^f^t*. 

[o 1 6 2i b 1 4B, znftwomo&i&Mnmm® 
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-SfiMaSlt^V/S,^^!, M L E - GKftC 

rrutii*. BBi4c^i/tff*u^mt«itt, a* 

»ro^jtLT, £92 0 fc»tt2 2C«fcoTftjfi*ft4 

tbi^u*, tta©iW3*tftt*©rt«ctt> to© 
>7&£*ajrr4cfct»TS4. 

[0 16 31B14C<3^T, fi«#14 2, HOB 
«WfiJ6*i* ttf^ 2 0 0«iJ«U S«I*^tt 

Xe v Hg, Hg2, Kr, Ar,t 

* tt4/\nr>**u#?*sjA?4. 1 4 a 

B % 2 0 2T«H*ttfcaj«tf-h 146^ 

U 9 9*Mia?*o Hi«ai 9 9 

B, ffi£®BJt*4%aKttca»*fc»filtT*R« 

#©fi«tt«RRTS, Cft6©B*35.tC, ^CfSL- 
Tft©8"!l^V-iH*^b, fl7XI»«*ft£U^O 
CT4Ctfce4. £*J»B, ^iC^l/'Ti 

(0 16 4] W^f^B, — 3*fcB«»0»*t 
^51«T6CttTS4. «a.BT % C 3(7) 

L s 0 2fciH«Sl 9 9£tfB&T4Ctt>TS 

4. ±a»£«tti 4 8fl>-»fcBR&4RCMj, itiW 
SI 9 9*JB#L, H7C^Ufc<*SCHiW#-h 1 4 
6tf 6#*Ra*tt4Cfc#TS4. 
[0 16 5] fcfe, 7-r •Jyy^ttCJi'DT 

ft, »**ttfcl*^-t*>f 7, 

x>«SH*ft:&Je±C**#4. tt-3T, jR»*ftfcI 

±c$>>7*;*x>»tt*»»T4a>cftt> 
ft*. stsRutx*^-©c<t3-rtffl)*« r , *- 

h 1 4 e^aifl-r*. 

[0 16 61 Z(D$t&<D*- : n¥T<< M L E*»*4 



WStt^rYtrxW 2 0 0ff?SW«2 8C*tUT s «ft© 
it 9 (off-axis position) ££>'7"7,7 1 >«lfiE£K!l 

<£SCs!lj£©.£5ftA B Tiffin, 
^*-*JHfcfcMff3*r*fcLGL E*R#T4. * 

B, K1 6tMa*t*^^6TIBC«6U:i¥U<Si^-r 

4. 

[0 16 7] C0»«0S(0K*lA***«B, 2oW 
±0)*fl^7^*t:Bfi35fi«»»*««U, Kit* V 

yu-x, *©fo©aw&:fr>*T->-ji*ft*+ 

fcTx-f 2 0 0*J&8?4, C®Wfla>BJWff£lAt£* 
0B, M%±IZ7)lS.i-#S**AJIi1z s 7S.v<7&*l 

R*tBRS^Bt(7)||Uo 1 f aJWK*»#U jtfSS©a 

ft*#Bt-A[*jci$»&*teft-rs o^aju^^^-bT 

*lA*Stt1 9 9B, TB^fcBHyiC/Tlfc^^ 
%|HI - fil^VXwJgtt©, ^77<7> *tB» 
ft^J7^T«*. SttC5»*U^a«B, aH2S£»^ 

R£, 7U-X*Mfc£ ) Tft*4. 
[0 1 6 8] £SCE 1 4*#R-T4fc, H7, 1 3 T 
*UfcM L E - GtML E - HCTH*TRWUfc«fc3 

C. S^HO, 1 4 2BjBRCl6i;TtffUaUTa 

[0 1 6 91 a 1 4C^UtPRS 1 4 2B, 
* #5 C J$ U T Ifi* > * -S(quasl-constant)© MJ9 * 

sun**, t,$*A.p5#ro«a;*R£u Hf««»» 
ca«u:afflT*i:ttfTe4. *-£©s»b> a 
*i5tte, *©to, RfctfflTavws'!'?** 

ft4Cfctf£^. aH?»*«tt^ffiO)B»B» to^i 

c«i^c^«i#^T, a«*a**<6aT*£:tt.-es 

4, C©<^ ^^£J[fft^ffiJ(heat sinking aid)B * 

A-ftb©ffl^©M l E, o*u#«Mffl*eu:fcP«ca 

fflT*, ^IC^>/^XK4 4, 4 6©a»CaU#W 

u7^>^y^- ->-;K7>aa«fi«u, a^x^;u^ 
-*a«a»c3S4cttfT*4. 

(0170] B1 4C*bfc«« l J-K«2 0 5B, « 

i2o, 2 2t»»catfiLfca«»a»»(t:-S'> 

>C)2 0 6, 2 0 8CaRT«. ft*B, S 
Sts »»S?2 0 6, 2 0 8B, aflSJfriP*** 
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c 2*1**2 oe», mm*mttK2 ^ o**rr* 

Ioi7iU«sBi4B, tt&rocfcs&x*^- 
t, cro»i«a)i£«#i4 2fl>»fl/i«,ttili 

^(i = vva>itun~A ) e vswmmcmx 

T»*»1JHjfits MES 1 4 4©Wj&Tfc«*Httl 
LEj£«IO*2»jS44l|jtt*KKl^RT** B 
Ul\RRS140», DCffl7'?X7»fl>«£&JI*» 
CBH»T»U, ACay7X^JP©»^(*( LGL E 
- F©K»B#JE8), *KtetC««RfflTft*. 

COCfctt, El 1 6fcMjIfttt*J!fS*6 
(C«»Ttt^T*c tbltfltl 9 9 03fe¥»fcttttCtt* 
IT, flIRRRS 1 4 2*, «CJ6UT*VIWIiifK 
LrT, tt2©iiiit8l 9 9©3fe*»lfcjSfl*(opticald 
efocuslng effect) <D KIP** 6# U'#ftE(pre-compen 
sate)T2*. ftfc, dtfH&19 9», (PRS142 

[0 17 2] L G2 1 2 0>AW#-h I Ptts ff£0< 

7-^^tyr*<t(ero6ion)B^*k**. 
ftoTs ?>7©Jtt>tt-tC, L G2 1 2©W«J*5l>* 
®at?*fc*)C, jftfc©J^C, LG2 1 2<7>**1 6 
2tt, (H 1 4C|*»LT^UfcJ^C ) *0JM»& 

[0 17 31 LG2 1 2afcfl>A«*-h I P»#*C 

1 4 0©M/&{vertex)5fiftT#**ib, «»->-JL2 0 
2£ftOT* ^^f^ 2 0 0W^C»<. CCT> £dbJ 

UT*6C, LG2 12*ABTC»titt4Ct#T 
[0 17 4] ^lUML E - lffl<7)±&#J£B, K« 

A ) CWLT, £^ttx^ 2 0 Ofl+U X;«ttEM* 
[01751 H15B, L G L E - J %<D C<D%W<D%I 

2oo>ii^*»*uuiiJfi«i*aiwuTte 



wxtv&mmcm hi5c»lgle- 

T© 2 ftT«*J, »aj#«EVSJ^S 

**'J>ffl£»7>7SJfc*Wa£^^^'f 2 2 0 
*£U ^tt:r^ 2 2 0B, tv7fA«2 8 1 , 2 
8 2CWUT, 2^|U^-M46K 1 4 6 2* 
#T4. C^^r-f 2 2 0»siti24( Hffi<7>£ 
»^[S} ) ©WUfl)ia(5^|SlU:9 0°MHt*^UTRaiy 

t, 2-><Dnxtocmm±&mi4 2'\, 142 
2t, mfcammmmoR 

RS 1 40 (±|3#JH)#6««*tl*. *±E«#1 
4 2 i B, fifi^[ii]<7;Sfi<pv ( 2^©/f-Sy^rA 
C*tLTtf)9 0 o )LlMETao ££##1 4 0B, £ 
< 1 8 0°) 0>»#CttliJ*ftfc±T©3l£ 
«, tttfj*«Ca«>-r&ftiU ( Mo = - 1 ) , 1***© 

*cfijztti-r*^^a*^«E VS J *«*T*. #Jffl 

Rmft««a*Cttffl,T, 2-30±fi«flH42 1, 
1 4 2 2**-8P**fcLTfctfU, *-*fcB*»<&W 
4 OTi'-JHyT, &W&2 2 2, 2 2 
4 t^-f 2 2 0««^t*CttTS 

[0 17 6] 2r?P)i}W/^-h 1 4 6 1 , 1 4 6 2B, 
2-3tf>H£*#£Ul>M^0>!ijJW&2 2 2, 2 2 4 T"> 
-;UT*«fc^C^Ut. &W&2 2 2B, CCTfcHMl 
L,T**ftTteU, £#t:-Ac0A^<7h 

^*7*^Ste«**R*ttR*rtffic**., 

U-RRS 1 4 0CHST*. &&&2 2 4B, ft®* 
1 4 0fl)TOf*f»ift bTilftffltC 

[0 17 7] R*<*£«fflt(£2 2 2, 2 2 4<7)(*|®C 

*7-r;u^i&ai/Tt<fe^. fcHx*;i^-c7>fe7<OL, 

^Stt, &W»14 2 r 14 2 2 > 14 0©&«JR 
£fl£2 2 2, 2 2 40)«BTft*T*ft. fl* 
fcf, iT^ilfiWMl 4 2 1 , 1 4 2 2, 14 0 

ft, W*ft, ^*4tMHt»AT3». £ 

[0 17 8] ftfiernfc^x/ffti^inaofcKttWfcfK 
S7 -< )i$&&m&ntom*ftm 015 teas© 

^DC^UTUH, fl«&2 2 2, 2 2 4C& 

7 , si«)±i*;u ! f--eiia*DE*, mmen? 



31 



101791 H14I*> ^<tfe lH28««^t> 
2 M L E - I t M L E - JfcttfcTat, M 

*fcfcBL;«*M**aev(S4 5< j 

^ttf-f 20 oi:^oT^$n4^ro 

ft) 1 / 8T$*:fcm*. tts 2»^(7)*^, 3f 

D^| F ! i | / 3*T#tfTU*. CuT, | F I i 

ftlim*ro*'fcttll^©ffiE©3fe¥*2 8 i WHcDBg* 

[0 18 0] 7Jl^tf-hM L E«*-v1?-KM L E<^ 
\) V**)],--/? b>mtf&Vtf ( 

x, *mi]*Mr, tji,**-^ x*ju 

?a*<MJ*«&HHfcfc*4lM3it:**l;T, ^Jl,* 
#-hM L E - JttJtt;bf*Jfct.©tfc*,> 
[0 18 1] JKMtCtfs C©*WC»t5<27K-h* 

KM L EWA;i7t^>^7K^S©ttOlt^fl)»« 
(Increased bulb and lamppost shadowing effect)* 1f£ 
HUT, MLE - FTPW»Wlr-^9 K»«**fc 
ftCDBfMU, fct^^l/^-SfiM^ttrx-f* 2 2 

C**fcA^7*fc7>7#AhiI«< LPRFlCflbT) 

[0 18 2] 89 1 5C*l<&C©3Mfl©*2©*lS0i 
(*, Afc*fe©#£-A©»*W&EI*fcaCH#l;T 
04. C0H 3 C» M L E - J OitiWk^-A 

U , £*fe#HH2 3 0Tjlft*fe©tiJ«£-MBT 

fe#H*4afcaiM£-A»#** «HLG23 1 iff) 
»£)£HStt©A#*~h I P i C*«>Sn*>o JfcC, n 
L*fe©**i£*LG*, i(R),»(G)>*(B) 
©^t^Jl/TE 1 5C*Utt-5)*til^-SOP i 

( * ru ti*H*f*a^*i* 2 3 2 

©HUlifcftUT ) ttittJR2 2 2, 2 2 4Ca*7U> 
7"(bounded)?*Ct:fcT"S*. fe»ii2 30 t BfS 

<7>&tt* tKf^ 

ffrSOMLE - Jtfm&Zft*. »*L<BLG»»tt 
«T*IJ, *<7>A#tf-h ( B 1 5U*H*t*? ) 
», ^A^AC&UT, OTMMt0*l**M*#. X 
*^-eftHtttt*MKffl(etendua efficient angular 



dependent, energy density function symmmetrizatio 
n)0MttABT€*A,T*y, BfS^ABT L E - J* 

to i e 3] h 1 5B % eM©*»«flcfcttfc$f£L 

1 5TB> fcttSnfc 3 A { R> Gn B ) 

tf, 6*£fcl* 1 2*©A*t#-h I P i CiftSti, 
^W-SOP I tLGtflltiftl 7 6 i CH*£fct* 
*„ A«*-S I P fettWS2 3 0C(eD 

*tfJH8T*a£fc<*(lndex matching fluid)£fctt?JU 

*»2 3 0, A«*-h I P I *ffi»Cfc?T»|f U, 
#BCMC*Si;Tfi«|»±ll***l/, CflSO-O 

[0184] B 1 6 ABTLE - KhLGLE - K 

nwHlc^ut. ff 1 o$ffi$Jtt, pm£>7" 

JW©^ML E - KRItC«aUT^*. »20l?Jte 
flli, LGLE-K, ABTLE - ktl/Ts ffl^Stt 
fcfl * 7*'; >7*3l6*«H(matchlng coupling optic) 2 
5 2*H*fcABT2 5 0fc**»LG2 54**UT 
O*. iCPJIHWro^aWfi^tfTiJtifliffllBX^vJl 
C-^T~F!SCtfcifl?*#s C©»W0rt#B, ffc©# 
aj»»ttC»UTt.RI«C»ffl^ttT«*. ftC, £7 
-7> ACffl7*7X^tttiJ»©JBttT*-3T, 2^5)2 

MWcgESCHnT»aufcaai«*»**u, &msi 

[0 1 8 5] B 1 6C*UfctttH»SB\ fflEf±i»©«|2 
4tv ±SfcJ±JffiE S s **MUfc»flfcrt«SS(lnnB 
r envelope) 4 2*fiU, ±&itlEESsB, 

<t^^^A«. Anr>-s> 

7Ax>- ^^Jl)«fi»ttU, fibfc, 7^7 s JU 
*tt« M/\?-f K7-7Si*fcBKSH 

g»©^*#«a&tiJ3* ) t UT«*6^*fc*C«« 

[0186]Bl6C^LfcMLE - KSftfttt, B6, 
7 iC^UtM LE-F, M L E - G l^&© & ©T* 

&tm$. ±^2 6o, *-©*«/K 

- K 2 6 4 4 ffl£*N* 2 6 2 # 6 ti > X^ 

Jl-^-BS*^ ttf-< 2 6 6*6, tUW#-S2 6 4 
^UTMES 1 4 4CfijitU (^ffiUt/\>KtUT 
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¥ $4131 B (semi- perspective way) T/j>U£: ) % M E S 1 
4 4B, m4lLE-p->^fAi28tS*t*. 

101871 B16», fttUEE S sC7>#Jt UT, 
7*x>«tf S*ft«5^iI*m»«Jfc2 5 6**1/ T 

u». m^roaft*i<«ii«wizfi«, gar « ( i r 
sif^vuofiMttJt)iiMmt, &mc&u 

T, #«4 2©*ffl*rtfflC»rtT«£fcfcTe*. 
[0 1 8 8] Btttt«2 7 0, 2 7 2 ttttUPS* 
©EL, tKr^ 2 6 6Cti?ftSHttftttil« 

@£? ft fc * ICftffi-T ft *11±S^ffl5(electrlc conduc 
tlveholderjt UTffLfc. «fcRja&fc J 7>7 , @£>'7 l 
fAB,fi«#2 6 0s 2 6 2*HHt:KT*yD» 
<?2 7 4, 2 7 6tLT««f«lC^tt. ZftSOVQ 
V? 2 7 4 , 2 7 6 B , «ft 'J - KM 2 0 5 6 «& 2 
7 0, 2 7 2\ *5CX*;Mf-*f£*.ft. £6£, 
ttffS0gMtt{fciI«IB£Tg % £*£»(fieldrepla 
cement) fc&S&ft. #J*tf, «i2 7 2l^ ®&7Q 
2 7 6 CWTftttl* &*>ft RlSr^^ 2 7 8 

ti^oc^it. h«c, ««2 7oa>nnwffitt, 
Easrav^2 7 4ft0Rgtia$c»£?ft^c^L 

t BieCfLtMLE-Kli, £«^ttf^ 2 6 

6«««, ^»Tft-t^<, afcassasmswac 

<f 2 6 6B, H<&#£Lt*M L E Wtt^Ottfflrt Tlftlt 

«§g4 2"P, %ffffrmu>M L E^BifiTft* 

[0 18 9] m*s I&^2 6 2», 

(77>^->3>) *«iHfcl, , tttift ( 2 4 
) ##ffi£«<* ( MAX fcB» h CHSOU ) 4* 
|j|^i!Xft(off-axisaberration)*«^CT^ 
B, 5c©j»aE«±T, ££C&ft*t*fcffl*fcUT, 1 
1 Bt^LfcttttlBE S 6fl«IM«ttfttiJtti, 
CC7)£fcWJl CO ^(source image)B, %1££jr.ttiRi£ 2 5 6 

fc*c, ^aadaB5/#«EsvsK*«*rft#«fla 

tb»*?&J*U ±£^2 6 0 «i««?4. 
7,^Altt2 8CifXTft^fS]a>7'f 7^>h(0*S^ 

ffl7<7*>h7>r«A«tt#»ain»B* "8"<D 
?t*kftfto 

[0 19 0] fcfc, «££2 5 6tf^ja|iWT«ftt«), iS» 
£*tft2 6 2C«*.oT«Bfc* ft«I*^-©U<fi 
#B, «fiS2 5 6lC«fc-3Tjfi»£ ftft 0 CCOtel, ML 
E - K©±I*^-fc«CttlKStf ©Hfcfffcft 



10 1 9 1 J ^ox, i2&W<*2 6 6©«iBftt, SCtH 

*sa>iU0tt!iB, «maaj»tuT«ffl*nft« 

£2 5 6 0)£fl5tt&£iJ*(spatial fill ration) fc , 

@ fliro 113^ collection etendue of illuminat 
ion target) ?j*35 ft . 3feJtR#m*a, CO^W 

BtttjffiBaa^e, *7%? h8g»D^w/ 2 (#as 

hTft. CCT, $3§4 2lC, *7-fc*hfc, ft 
IBv7tA«2 dCtt?*tiLm<DlSt**tt#-C2* + 

ft, a»£»<*©«B, f?IL;->^7 i A*2B# 

6^-7-fef hEJ»D^-W/ 2Ctt*7't9' S^tlfto 
MMC, WW/<*«ESVSJB, «JS2 5 
6 0?7c0)*rM<7)tt2fSa>*££ ICfrft. ft^T, fifei 
»ffi»EstM L Efl^tf, W2<7>#»Tfl)&ftCiS 
iPTft B iB«H#»LEfflttT»*<, *WB*(lnter 
mediate target) <T> E r ^fJtt tlj)Htffifl|{source etendu 
e)«MJ;!WJ**v\, ^ijEp - " >>Es?*ft« 
( *• 7PvxC£ 

fflLE, ^SLCDfflPLE, #7 7-fAfflitt*fl\ 
±rt»fitt*ffl5fc/W7JHI*5'*5^ Aao*ft7 7.< 

ft*£B, CflOCtBU^^afFfliRr^C**. NILE 

^©HJftffifll^lfcMaCWl/T, M L E CD 

*W/ 2Tfil»telC^7-tlf S?ft&Stffcft«£B, 

tf, 5?>^^x>- 7-f J 7>>h J 7>^ -*^*(dou 
ble envelope) C7) A tti % X $ M \? < VT*©*! 
*HC«0T^7-tiy hsnft, 
[0 1 9 2] B1 6B, ^*tttft<#tffcttaJ5»SK 

±, CCO^COLEB, 

*»^x^¥-*3|£©t«>u:Tfi*«flB±t:BBsn 

*U©T, BrSroccs - KB, sas^^^C, tux 

-7^ C<7)CtB, H 1 6C«5U 

T, »ajffi/#fl|ESVSK<7)»ttLfc»ftl»«(quaBl- 
image)^l5^Se2at±J^fl|E V S'KT'^bt ^33^ 
ic(7)«^2 5 6 ICB 2 0<7)H^ ft ^(O&WiS 
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[0 19 3] Sd2»tli^EVS , K«Sii^|S3WffiT 

C©*±, tftftftftML E - K©7-f-;U«<fcB, tt 
MMll|0nttttiEft*C< CftSfl)mjE*#WP3l»» 

[0 19 4] ffftl/l*tt£flttt2 6 2f*, 

X*24», &fcS«*f**W#B4 2 

N«*t)H0tt#iiiftfttt. »s»ai©««'h©«iH 

*fcft**5U:, o*VJ#«4 2©3fe¥»*£*©lM¥ 

ST**,, UtfU, »itt1*©ft?fc£fc, AB T 2 5 0t 

[0 19 5] *6C, E 1 6*#MT*fc, ffiffftb*© 
JHUfrttCfcWT, £©^3&&!il#fl|E VS'J*** 
*fc*C, ABT250CB, ftBlJ&il^AWtf-S I 
P 1 , £H#-bO P 1 tfftfr*l£o M E S 1 4 4 Cil 
££ttfcA#tf-h I P 1©E»**#)$*£SU:|S]± 

ttH*A«#-hM*jflf*»«*HIA 
S1C*tLT»£ly<t*ttffl*tt*. BH6CUVT, 
AUtf-h IP1B, S!l$©&**ATtli5g&*|ii]±£ 
ttftfcfct, ME S 1 4 4tfSft*»JT**SU:*l/ 
g#EA S1©4r<*©*ft«^ #£U<BM E S 1 

4 4©«*tii^r*o wsaronsffffi&aw^ 
**nTfcu* cnt*£#ffiAsi©aiacJ;ftE«» 

¥Ete«W©--flT**. ABT 2 5 0©**», *2 

[0 19 6] »ftU^>^^7 L >tttti»B, * ©S»^ 
|^5)7'f7^>Ki A© PI (self-shadowing) CJ^oT 4 

fiBO^oK, dtt»t«*B«©M©SH»tt©^ai 

Mtf#ntc:*eu#^B, ii^#t*tABT©^ia*j 

(area reformatting task)C* iix, Efll #)$©<*< * 



ct*©t, cft6*teffl?*;:ttf%*sft* 0 £sx 

?3 ^ 7" U V'T'ft 3*818!! (anamorphic coupling optic) 

^> 7^-^1/7 -f 9— AM(anamorphic tapered) 

L G*£ffl?*CfctT'£* g 

[0 19 7] Wa$©«fc3lC, ^«m*LG7^t7 
S S fc« ^(acceptance area)© flflr ti * 7* U X 
A&*(local prismetfect)*fto£-A£E2»aAg 
(beamredirection task) ^H&T* 51 *o 
8 1 6tt, I»»««MES 1 4 4C»Britf^Mft 

AS IT, B3ff»Cft^*r'-»XAffl©^-A^[Rlft» 

[0 1 9 8] C©»»fl©SJro#£LU£i60jBs ptf£© 
S^IAS 1©^©«*C^^T^6tl*7' l JXA^ 

3fa©^-A^an©^iPiaft**»Ta*-r«» <m 

tt\ ±t^— Afe>S^(main beam propagation axis)* 01 

) <*3C, ¥3f#&£-AftaR*|S) (R16C 
jfcl/fcJ^Cx 2 0©*fc*«#M©te${fc»©7JI°J) 

©ms©«fKca^*tt*. ^©*««tt> jamtt* 

MfftBtttf, £-A©:*A£atf©fc!»*¥#£:UTfc 

AS1C3fca|ttt*«ii****l/s £-Afc«lll©BFJr 
»*«jE**»L, 3fS©r^~AC*fT* L G 2 5 0 © 

A^-7*'v hJtt**isi±eii*cfct.T«*. 

[0 1 9 9] EI 1 6*SGF#«?*fc> C©L G7^7 

£ 2 5 0©tfc;b®©fl$tt«, RJB**r***3K:aHR* 

>^T**^C^#tlTi3U, LG 2 5 4B, -£©R 
R2© HfrlE t, 38 iM l^ireS) , 6ffi( perpendicular terminated 
acceptance sur1ace)A S 2 tUT*. ffcfltfcWJBtt* 

H©»*U^*fitflHtl/Ts film, SNA, 
a*7 , y>?*¥M2 5 2**LT»*J, &¥«»2 

5 2i*, »ifta*tt*T*cfcc*-3T, t^-A©ss 

ftjft(angular divergence) *£<fc£tt, PB#tC, 
C®«**|^U^^5, t:-A©»Tffi«ai*1ieMT* 0 

t^-Ajfe*«iSB*pii|u:fT^fc»u:ffl^sn« w lg 

2 5 4©S3feffiAS2», C© L G L E - Kffl©@«T 

[0 2 0 0] jfijnflta / N AjI£*SI(matching 

functlon)tf^JI**^«, ft^BBAS 2*, LG2 5 
0©MtiillE S 1 Ctt»?<rU>WCfctT« 

»Kjhl»««fflUtU, aMES 1 tAWffiAS2© 
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JBff**a£*tr*7^*5**©a«fcJffltf*a 

#S#lllT*#3Sfffcl7tttf, LG 2 5 0t 2 6 4Ol 

*. C©^ff)IfflC156n4Ct^<, LG250 
B, a«J&tttti*x*Jl,**MU JWttfcttfflttBC: 

«^teit4LGL Eft©L G©*T'fc^Tt,ct 
*6C, L G 2 5 0^2 5 4TiS&, M / N A* 

tftox, aflft L G 2 5 0 *• 
[0 2 0 1 1 B16I*, €:]ANfi«$>?A:r>*tfE 
fttfcft, tt»U7-??>7\ M L E - Kf*l©»#)*il 

T«MIT* L 2 5 0'C, 

^M2 5 2t««T*. CtiBfcC* {**©!_ GL 

ETlI*Bfcfc*J*U:fc:, €i]ASk 

n * % 7 ^ -r /Ttt mm u t Mwstfffi u . 

[0 2 0 2] C©%^©fflft©i*3$S^LT> -fttt 
^<^SIM^ 1 B leiSSlS dbl>CR( generic volume or surfa 
ce source) C*tfLT, aWro^l^aT«BSUffl[Hi 

Hl^e, LGLE©»*«*6[:a*T*t«C, 
ft&$S©f£ftB, <£fflS»C£i;T, MLEtLGL 

e ©Kitt ft cms * w ntffc 6 & u c t # * . 
[0 2 0 3] zyy^ymt. nmsLcmfr 

^rocc ST#*ttlij-r**3CJl*.4*e>fc:RUT, 

ja&£nfcx*ji,^--£te«£ t**„ Bma>i*]#c£-3 

l\T, C»?ft«^T, «WE©Mrt*LGAit#-h 

**. cns£T©7>7im*i©a*te&aatttt* 
aum* / M©=2fcs»«t , mm s,mle,» 

WX^¥fe«fflLG0)X*^^-il3|tAW^-h I P 
i ££££££ £©©»*&&©«*&£*, tl^^Xh 

[0 2 0 4] wsE©M8&a»£it#*ttffl-r*ckc«fco 

m(D4SCWTHW$^mi!M L E* 

[0 2 0 5] c©»«©9©ffSUU*lMiT»* a* 

flr£©g*|T©L E4i SC*a«T«*. C©a*3* 
flM©*SCa£*t*ttm*aftJKI*B, jtf£©S# 

©»m*h*tfirc€*. 



[0206] Hi 8 B , PlIOAB T StLT-^r 
-ASILG 3 0 0*«*fceiWS!&tt# J 7>7*SM ( L 
G L E - H > LGLE - I , L G L E - K E«t ) t 
UT % »*fl*X>5?>M (LGLE-M) 
*UTH*. El 1 8©attJS*S©attJX*JU*-B, fill 
&EE SSMt*W*^, «#«©BrBBJ#t***lU 

l7fc ( TEE ) S>?A^>«J&( = #TH* ) #68 
ty<*n*«*;3C % ^CTB^Uto C©«R]&©#*lll2 4 
B > v7H*2 BtiI£?*7JfS)U:Ell£tU 3f7-b 
7 KSgWD^W/ 2 (tta©*3lC ) C©8 
fHEE S S L©£¥i#rt^©a£B, RRS140T© 
£*}©&> ft^£<£Ufc1S»»l±J^«E VSM*JB# 
L, E V S MB, fifc&ffiE SSMtftfaly, «28C*t 
LTfcffittttfcfc*. H!li£©«*5lC, ^SCtfU'T, a 
MESSMB, #¥*©*2 8fciiaT*¥ffiT'Bft 
<, »«Ufc3r£©£|6|**U 1*C*!lE£ftfcL E^ 

[0 2 0 7] CC S - Ms 0*UPRS14 2Bv 
^^©attjfc^aW f*»(secondary emission volu 
me)EVS'Mi:$»s C©E VS'M tt, 
G3 0 OrttCKIl^n^^^tCtaitT*, 4 
0B, M L E - M©ttJW#-h 146CLG 3 0 0*fi 
*fc % 2^©£«<MM*14B, 1 5 2#6fc*>SfViS 
*ftfc&*t# ( L G L E - Hfc@«) tuT, CCTB 
MlCfSL'T, 7^;i/^«*f3 0 2 ( CCTB 

J;oC^bt ) *foT, M L E - MWttit^-A*, 

#ac**9MU»C7*^*fe«-*-*. 

5$©3te¥#C*!OT, 7"7Xf^W6|^tit 
LGf, T$*5/%77*<KX*ttf-h*UZ.ti:LG* 
ttfflTS*. ^IC^b'T, C©«ttffl7-rJUS3M** 
L G 3 0 0©A«li:ElT*Ctt.T8, 1 4 

2©&*tj»tf, 7.^^h;HSft«j«Htt(spectralband 
width limiting property) £ 4CtfeT'?4. 
[0 2 0 81 C©»W©ttft©#35lA>0tffi*l©±&a 
UBv M E S 1 4 Atfs T-/tlLG 3 0 0©AttEJft 

*T(*fc<, *©rt»t:M*ti«£:tT«ft. c©4# 

g(^LG3 0 0B, El 1 8CfiUT, a«)^aiiaiiZ]7 

««3 1 otw^roattftftstm^v K<r««(iow 

retractive cladding material) 3 1 2 
7, ^-ytfflL Gt bT^Lfe, j?SU<BLG300 
^^3-y*5i«t*CtfeTS4. L 
G 3 0 OBt-ZTAL GiH©*5<S;»tt«*U, 
^•t+*>6tr-A©^aCM E S 1 4 4BTS*U&H ( □ 
7tt«3 1 Ot LG 3 0 0©H^*S^*t:cfc*||i|t^ 
M$TayH*f£< ). Ltfk M E S 1 7 8©#tt!lL 
E©itf*C^L^T % L G 3 0 0©Wrffi^SiaB, 3tt^-A 
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*wfcL g 3 o offm<tomc ( traw^sc > 

(fl*B\ B1 BC^Ut*i**»©LG3 2 0 i ) 

j*T-#*fiS&U B 1 BC^UtLGL E - KfclWtt 
hlMB**T**. 

[0 2 0 9] fS^Ts MES14 4©H!f©l- G300© 
mmt. L G 3 0 OtttfflLtffiiWro^L^If C 

L G 3 0 0©AWE 3 2 2£«lfi£ ti\ CCS- 
MtliAa^^T, **»*fc*»=]*h©M©/ , <?> 

A c w x«a<b L t t u x me t* * c t 

C©*iKJ3fe¥$*S8 ( M E S 1 4 4fl)f-/ti 
ffi)B, Kft&ttJ£*i*«tii*©3fe©lKStf ME 
S 1 4 4T*flM**C**^*CLT, *¥#©± 
fca»*#*6C**T*«fcSCRItT*CfcfcTS 
*. 

(0 2 1 0] C©»¥J©E|©ff*bU**fi0TBs M L 
E - M, *t»?j*£W# 14 8, L G3 0 OB, AWflU: 

ifittftSW 1 ^ * J^jaa*^^»*«x fc*-©#m 

KJf £fcBfcWj»l3 1 2B> 4>&<fcfc*l©L EtiLW 
©*&/)r6tt**J, *©««UT, 37««3 1 OtCii^ 

[02 11] £W#1 4 2©!*-fcAi££CiKflbfc« 

T* ) *ttWaik bTttfflU P$ro*fcB ( #3gc£ 
b'T ) Hfc*x-/YflL G 3 0 OrtCJfcJMf tt*. CO 

u^t, <h*b\ att<wa»jHWs>a?A*©** 

[02 1 2] IS 1 BCRftfc, *6CLGCI^<^7 
AWW^XxA/T, *te#)CM L E>f\ «CLG# 
S#*5l7Bl*— 3*fcB*tt© L G 3 2 0 i 
«KlHC^#nTftU, L G3 o 0B4$Bifcfl!fcbT* 
Ut. <*6C, cn6cDSg-L G 3 2 0 i ©iiJW#-S 
OP 2 - i ©#»3 2 2 i I*, A*>7'J>?#¥#3 4 
0 i t«*^*?ttT. a«0t«HB««T, 

£*«»±*Rj5r-s«w-*-*»*. cns©ftfeci^ 

^T«»*n, ^©fcWbUi^tu:, *££©£=] 

[0 2 13] N*C WM#-hOP 2 - I k»J5t* 
tjv/U 2 5 2 i *iSKl>T, 



TS*. tt©»l*fc#*CjSb'Tl»«TS*. 

lo 2 1 4] a 1 <ts©a<©L E, 

X'7 l J->9 8±Cs &j»Mfc#©i*fttransmisslve 
configurable target) ( L V 1 0 0T^*ft* ) ©M 
»««»5T*fcftCffl^6Jh* P L E - A B©ISfrffl 
©, £©»«©* 1©#£bl>SliSfcl*;5ibTl>*. C 
©&^*?U->9 SB, flfr)£©P LEOSiTABT 

[0 2 15] WfSroM LE-ABIi, B 1 9 TB**« 
ftM L E - FfflfcbT*Ufc. bJXb, C©5WJ©tt© 
M L E©M»«^*n6©£m£T*E«Cttffi-*-*C 
fctfTS*. ML E - AB©*l±©*'>M<illL Eift 

«c % ^»c*ut*^-^<-;h 1 OfcKBb. $ 
#afetr-A*±#i/, u>X4 1 0T*3net*, #n 

X-r A (beam crose sectional shaping/homogenizing o 
ptic system) 4 2 0±tCS^T*o H19B, C©« 
^3R4 2 0««tUT, MOftfc(i||ft*a*tt 
(similar or dissimilar matched pair) t bTfll#* ft 
fc, Hi U>X7U-f 4 2 2t»2U>X7K4 2 4 
**bTO*. ->*xA4 2 0*1MiT*BJ©£>ifcb 
T B , ft ffi ft ? £ B E iff b > A' (phase grating or 
dilfractive lens pal r)*ftffl-T*o :>At 1 A4 2 0 
B s LV100T©t:-A»tt«ftC*ffl±*Ua^T 
*£dtc> #£b<Bt:-A4 0 0©«rE£J5$Jf3b, 

*§-<b-***s csm*rft*. «sft*mu>X4 2 6 

B, JfWfcT— A4 0 0 ©|Brifi4, LV100©g#35A 
[0 2 16] L V 1 00 (»»fflL V*015<** >tt, 

PLE©±aftiB«*iH«M^Tft*cfc/r^. » 

£ b < » , SSWt:-A 400 B, HSC^bfcPLE - 
AA©KSW£-A1 2 2fcBHftU, *©ft#lASL 

v©i£**fcB**4t*cis*ttB«fr**. 

[02 1 7] ttSU>X»4 3 0B, LV100©iiJ* 

^Ut«fc^Cv jCSKCjSU'T, U>Xv^fA4 3 0« 
-•^©- t t7f>X^A4 3 2, 4 34tf6i*k "t^v 
7fA4 3 2«LVjttttCKlL-T, LV100©WA 
^Hib, +fyv7,TA4 3 4«y^fA4 3 2©Jie«tt 

[0 2 18] B«tt*©^UmS©ML E - ABt, ^ 
ICl6L , Tt-AJII«^-t«I^ttft3'^fA4 

2 o*«fflr*ctu:^w» P L E - A B ©feaji*^ 
afc * $ ft * * ? 'J x -r ^3 ;HKW(crltlcal illuminatlo 
n) ( L VCI^K ) fc, a^et*ttfi:^Lx>Xv^ 
fA4 3 0^ffflT4CtC^U, ^ICJ^I;T«6C 
Slin*. C©»W©»*U^at#TB, tM@# 
T'ABfcWfffiWM L E - AB©R*Cffi»$!l*toCa£ 
$^t77^ ; E^7^ , ^7t:-AS«/^-'ft->X-7 i A(a 
namorphically beam transforming beam homogenizing 
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system) 4 2 OfcftfflT*. 

[0219] b 2 o b , ^--ommm i v 1 o o omm 

4PLE - ACjMtCflH6ft*C©»l«©SI©»SiL 
U*fl60!l**l'Tl>*. PLE - ABtPLE ■ ACO 

fc, MIMWttMiU, 6*f-JU 10B, C 

©«S©ff£Ul\M L EMfl© 1 SBRLfcBrS 
0)MLE - A C<7>*±ft'>ffi«tta<^*9SCEH? 

[0 2 2 0] LG 4 4 80)AWiK-h I PB, ttSR©* 
»*U<BM»*©«H*I*^-*JM!©M 
L E - AC£mi$ZV£.?ettt I/, ^5i:^L'TNA*t 
ftltlttB&AWfcgSiNA symmetrization auxiliary Input 
optic) (ABT)*|l, MMflDtt. 

H7©**a* H ) • *t, iSIlLVOi^^l 
t. ^HIC^L'T, ffi**K© ^(polarization sens 
itivo) L V 1 0 0©fcit>C, P C S ( H2 0 TB** ft 
TI>&1\)£, L G4 4 8©ltitt#-hOPfc L V 1 0 
0©*XBA8LV©KC«i:i»ATe, dr£<DA» 

M5 0%*TfiM*tl*. 
[0 2 2 1 ] LG4 4 8©W«#-hB* jff£©3ft«lfl 

oT v 1ITAC, o£U&3iX?U->9 8^©feiS 

jfcb**«a^T*t»u: % NAil^ita^tfSft&A?) 

^U>W»*4 3 0li, ^UBLG4 4 8(7) 
&#/f-hOP*> LV100O53fclStBt«T< 
&%B, IK ©#*©*!*/*- 

ftisSP ) T4U"t*ffiMJS»*a*S<t(Bpatlalfrequenc 
y intensity variation) CIS: £5, L V 
1 0 0©£#EA S L VTfiffiHWfettaftfcft ( ®* 

ffc(pixelatlon) ) 

a-££ttfc&^U>XvAxA4 3 OB, LV&jj*** 

»tB, LGtfaMlB*l&£t*, «*fKl/fc*yyU> 
^»»4 5 0«t-3T, L VETflfflfc^JfilKOma 
ge flattening) CM t-t**. 
[0 2 2 2] S2 1tt, **<fcm*to««B*fc+HB 
«T'AD^tUT, S«lLV100«ffflt4 
»5*I>e?>AD ( P L E - AD ) ©a©ff£lA** 

a&m^UTU* 0 tt&©*3u: % ffiftft*©** 

l^MLE- ADB, ftgiJCa-££t*fcA##-S I Pt 
{tJ*t#-hOP*«;tfcLG4 4 8fc£CfcffiT*. D3 
ffia±£fc»*tt ( CCTBH^t LT*T ) £«#4 
6 OB, *y7'J>WII»tbTttflU 



T'AD, O^U L V 1 0 0ro£3teBBA SLVCLG4 
4 8©aJA*a*XU>?T*. M*B\ C<7)£3*£ 
«#4 6 0B, W«I*;U4f-fc**4 6 5*#|&]£ai 
T*4HP3®4 6 4 0SMJ&HSfcT*;:fc#TS, *H 
l*T'AD©*3fe£fi4 6 6fc-S*ttT, tti«»tt 
S9LOUT*, L V 1 0 0(7) (output dive 
rgence angle)8 L VCa^StfS, C*i**JRT*fc 
©C* fi«#B, &*0<BBI2 lC*ut*5Ci^ 

ttdT^fflu, ffl**#-sopt l v 1 o ob, mm<D 

■ffiRE4 6 4Wii4 6 7±C*SUT, #*j9rS©fc£ 

©itt*T»*4eBC»UT»e p «»C;KllT*. ±* 

4 6 7 lC»LTa«JftAg4 7 0T\ LG4 4 8©tfcl# 

#-hOP*ffi|S)£t**CfcC<^T, 

fc^T, j9ffloMX^NAMtfMTe». £<7) 

a *X'J ^*Ui6«i»4 6 0©tt«[Wft 

*«'MCT*fc*c, «rp)±«b, a«**s*ica 
ttfTS*, *fc, c©»qi!©8l©*fliflTB, J6«fc 

4 6 0*j£»fflU>X, 0*Utf«catt*&Wffl*tt 
*J&*UfcL->XfcT*. *»L*>X£fcttU>X* 1 P 

[0 2 2 3] Hi«*-hOP©*«C, &*<*ftfcill* 

U , ftSfllA SCLOUTB, LG4 4 85)MES 
L©±*4 7 7 t> *»4 7 80nCO°TttftUAB 
4 7 6^tT4. C(DCti:«t^T, lt*^«S¥S, 
■33MJH4 7 81C&LT9 0 o Tttfcl>a*T, L G (7) 

#«mAS->*±J*T«*. C©*5ftfi^>fc(biaee 

^ut^^c), ajW/-K-hop©iawasB, atofc* 
mmt ur, s#ea s l v-cym*imnm*M>zt. 

tfTS*, 

[0 2 2 4 ] St/Bl 2 @«(M«^|SJ1 
7 Otf^tf^fiCfcSDMD^fcBTM A(D&WlL V 
CaLfctttttt»tf**iVCUft. *fc, »^U>X* 
4 3 0**MfflLT (M4 7 9tfU>XH4 BOtI 
) , HKWfc^lM 7 9C<&* L Vtf&#Ufc#* 

fc. C©PL EfiWCJiOT, «Ht)^|fi]©AW^C«U 
X, ft^U->9 8K, L V»Iir*«I*ttC 

B[«B, RSWTt^ffi^^'J-VWWffiO^-yjUCtfl: 

tt»T**. C©tttt«, tt«)^|q]©A*©«fcU<£Ui6 

wftitaitt^«a©«'&u:t.«fc<A5n*. 
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[0 2 2 5] fcfi, fllRSHft^^Ut:, mUv 

(H2 3*^R5L^^6TEC^ 
^T* ) > &tt#4 6 Ott, U#**:S#iE£fc»s L 
G4 4 8<Dlfatt#-hOPift*©RttU>X*fc&=H 

[0226] H 2 3t*, PLE - A F ffl© C©&«fl©S! 

M»*©<*HrVI L E - A F©Jij;btt, $-LG4 
4 8©A#tf-h | p 1 _hC % &1fcSeTft«>Sft*. 
*©A##-h-tt£T, 1t, g#fc9 

1 i niec*fj6-r**JttaB*A 1 o u t *£t*„ l 

G4 4 8fl5tij«7K-hOP 11*. *»*ffi«A lout 
©fifc&EES 1**T*. W-KOP 1*6mWA 
61 ou tT*JW?*>fe8, *f^'J>C*Mi6 2 

6*-r-^e ooiicftmstt*, T^ru 

gg6 3 0tts fe^-T-;i6 0 0 *«iBLfc>6£-AS* 
A, %2%H<< K64 0©AKtf-S I P2-hC»tkft 
92 I nT*$«t4. A«/f-K I P 2tt, ^«3t* 
*ffi*A2 i nWtA«iAS2«fiT4. &*f# 
-hOP 2A > 6itl«fte2 o u t 7?toWT*^6tt, *V 
^y>^3t*«»6 5 OT««)Sn» LV100©*f$) 
£*EA5LV, r?agUJSSa>*H«l«B»T'AF± 
c***t**>. p l e©*«* fc**tf#*c*K-cfc 

C©fcl«©SIJ©llffi0j©*£», »*r'J>^* 
ft£6 2 0^ttt 6 3 0 ©-£(*, B23CSl/tPL 

e# sftttTfccttfsimi/U. croctu^T> p 

L E - A F©£it$Jj$D EB'PWr*^ PLE© 

[0 2 2 7] fcHM^fciifciSSL V 100 (H 

2 3T»£«fflt UT^L/t ) ©WAtt, J£5U>X* 
4 3 0T*fcSn % L V 1 0 0<7)fc#$<7>3Sg#;fc*tt 
AUfcIi«*m$?4ia£©A^'J->9 BCtS^tl 
*. 7>KU7*AH . J . A>yV^7>h^©*ffl 
#1**4 9 6 9 7 30^TK««niUft±l<i»fi«fl 
7'JXAt|3«©1$gi^)t^*vyiJ>^BJR6 5 0 
t. #H^f»5 0 2 2 7 5 OTttW* ftTLA*7V;7 

[0228] CUf-f ~h ) UKS ft£A (critical illumina 
tlon scheme) ( L V 1 0 0#H2 3 lC*Ufc<*-5&*WI 

a«T«* ) 6ita**«*cirs©c#£t>u 

ffs T-^—f&Mtt ( >Xv At^A 4 3 0 OA 

fcT ^(entrance pupil) C ft £ * £ t> t* * © T 



H2 3lCB**ftTl>ftLA ) ^ttt'PMO)^ (H5# 
i«l)*|5]«CtefflUT, C©ft«fllCfcl>TP L E©KSt 

[0 2 2 9] fcfc, PLE - AC(H20 )tPLE - 
AD (H2 1 ) », PLE - AF««#<tL,fc«»IK 
( LG«»6l/fc)TfiU, X^^¥-**fi*tf^» 
'>^fA»-»tLT L G* 1 OL,#ttfflL&^. 
LUPL Etttttf*«>Te©tt*tt, fllft©^C, 73 
i'7 ,| J>^«|6 2 0*tB 6 3 0* 1 ^Uftffl 
U&L\ PLE - A B > PLE-AC, P L E • AD, 
PLE- AFW^Mfflt*, 

[0 2 3 0 ] fcfc, BfcA,£©P L E&*t©*£s 

eT 1 " , 8c w, 62 0Ut gftttft, ^U?ISro7y 
7A(azlmuth)fcH'CfcitiC#b&l\. LG4 4 

8, 6 4 0« r #<?©X*;^€5t*CilXLTl|»«|*n 

C©%lfl©lK^/y©#£lA\|gJI0|T ( B2 1# 
S6)fffllT, £6CL EttfWMffcU, »«T« 

[0 2 3 1 ] ^WC^L,*T73'y7' l >l>^^«ISg6 2 

0 , 6 3 0mtLG^^M48«ffflLTs fe* 

-<— ;u 6 o owd?S8#aywtt***st:afc*TS*. - 

«C» #L G©AW#~h I Pi:tti«^-SOP©affi 
*J»8Cl h , SC i 0 * tt, ***>*¥IS*©IH]©* 

vy»j>^*«afbT*«fc^c:iiwr*. *6C, B2 

<tt,20*t»4-3*«. LV100©A«Sl 
A S L V\©iij#*-hO P 2©7l7 7' l J>'7^Si^T 
*. /"H-hOP 1 , IP2tfe*-f-Jl»6 0 0© 

Mroa*7u>?*tt*T*. M L E - a Ft, 

ttfc L G4 4 8©A»#-S©M©;*>v7 l >l>7«a<fc 
B, 1-TC±£Tf»ifll*TlA*. 
[0 2 3 2] flrS©#L V 1 0 0fc*U**fc, 
H ft (characteristic acceptanceangle function)9 

1 v ( mm 7^w»c:tb, Mttt: 

-A©I^^-^»HfcitST*ffit:^^T, LV1 
0 0 © 3te^ 65 ^5feU (optical preference axis) 1 04(C 
*11>T2«T*> £#fcM»6L V { df£©L 
V©Wtt«M^T»»»CS«U, PLEC3?** 
tl43>S7^hC»irttC*#t*. ft^T, PLE 
©fttHftB* ffflt4LV^I^t, *©LEC*tT 

>9 8M»PLE©*^gil^DEC*lUT, L V© 
tt&ftftftNlkeL V ( ^ ) «IXCt4. 

[0 2 3 3] |±JJW^-hOP2ilfi^ffiASL V©M© 
M«I^ffiT, av7'J>?£-Aii£l!T*7*?6 6 
0*^BCAU*Tttffll/, -7A^6 6 0^fMia^ri>*^ 
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102341 B23C^Ufc^-5C > C <D ft® © glj © # 
SLl^fcflTt*, 3H6iWt*-hOP 2t L V1005) 

h©* v7v>? ( feitja^D e ) n**^ 
c> !Utttf-hoP2<7>£E^*msG2 ou, «a«r 

*. £*5, mi#DMD^TMAtl\ofc, lK^>tf© 

g>3© l v 1 o o ©«£, Mttft A«i*;wp-*n 

tts £#®A S L V©±«4 8 OfcTffTBfcl*. £tt 

^-^(ScheinpflugyffltU, 03;VJ*©#||, £Jr£ 
©&&EES2, S^lASLVtt, ft^BSASLVC 
«^T, ftfc&^EAS 2 ©ffiatf, ffi 

3*«fcT*. *5C, H2 3C**ttC*Ufc*9C, 
1 0 4 Clfijttfcteftffl A B T St LT*fig 
2 0©iI£T*R«U>X6 6 4, 6 6 6«fffl 

»6 5 0©tt£?*A*fcftl*, AK^fiYCfcoT* 
^^tWt'J*. ftn, C©fcE©$f£Ul\|l«§#] 

( ) *&£T*jff£©JMl©75>7;*ai|i«*r*-*£ 
-A*, L V 1 00©Hfa©J|*H*eL V (V) CT 

U , p l e - a f rofi»jtt*«iXi:T*. 

[0 2 3 5] H24», *&* 75^7^1^ UT, 
(UMtK-SOP 2#6ft3feIiAS L V^©Jta«t:-A- 

*ft©***H**UT»U* Jft««;fc¥&5«ft« 1 0 
4C¥*7T'fc*. *S*R6 7 0t'M*R 6 7 2B, 
*X£#£eL V =6LVtf, fr<?6LV = 1 5 

°teL v = 1 o°-c**l:-a*£l,tu*. «E**t 

T&flJRe 7 4»> DMDS^tttTM A3!©L V 1 0 
0©jffl«J«*a*T2>fc©©> c©fci«©**£*S 

8LV(f) *9Urr*#£LU75>-**A4iTfc«. 

c©wna©75?^^«»6 7 4», 

«MS*» 035UM(V=90) = 1,89 M(0)* 
£LTfi$T*20©Rl«U>X6 6 2 , 6 6 6 « ftffl 

4ftt»5 4 4 2 4 1 4^©DM Dffl*A;i7't:«0T!tt 
«ltfi??W6 7 50^«*titei:B«l/TU 
*. LtfU £©**§©«*©#* #** 

mme 5 o©wsErofff^*ffi«», ^7?6 6o* 



©»th o*VJ3fe¥W0ifel4l 0 4tSEHT*^|S|WX 

*;^ftit*ffi»u, K^7h** 

*f)*DE 

[0 2 3 6] £#EA S L VTJW»t:-A©irH»tt« 
>I£<*1**fc©lC, ili«ffiAS2«, **7'J>?** 

-fc***T*Cfctf S±i;*£*©«#fcSSC#II 

lt, mm*mmfifti>T, &«eas2**h*u: 

U, S#EA S L V©ira©tg*tfft*X$£ fc#fc* « 
L G^j-T KflttfcBSE S 2 ©£,T>bT 
U*. ES2©#*lAvXe*fc«tt*St*T*fc© 

Ri&S^ A (maximum half cone acceptance angle) & > 

1 0 4 CftUT^frC 1 5\ SiEC 1 0 
°tb, MES2©H*t«Fa*¥H«tft», 82 OUt 
= 30'tT4, £:ft6«tt*»C, H2 4©fl| 

R6 7 6 tli;^U*. 

[0 2 3 7] ^';f^jm»H«)i 

«ilL GStJijapE S 2ff)if^Lt» 35 
f&lB, H»T**3feflBA S L V, ¥*9Aflft 17 0,* 

Mg^fceL v ( ^) si^t^ro l v 1 ooa^ 

T±CfcS*h*. £61C, «ttJffiES2tt, itiMtf- 
KOP 2A , SHijMT*ftRttfrl*MM!ai[i:ttff 

ft/fsofBactitt^-r*. <*su:, *^tj?-kop2 

hOP 2©«»¥**W*rt:T*tffc©»B^a»© 

%m A S L V^<7)aijb^-hOP 2WfeiljB)$DErott 

5 0tttiJb*-hOP2<7)ttttB, ffi^HB$t:*a<Kl> 
[0 2 3 8] L V 1 0 0O>£#EA S L VTtD^t- 

^f«^6^4o ^©SjO>Kfft^©U<-3#B, trie 
( A«77<y\hJiiW77^/X^^>^AibT*. LG 

6 5 0B^»PJ|jJ5i«^l/TftffiT**OCSSnT«>, 3fe 
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<J^T, ¥ffiRS«C*t-r*P-A7,- 7-r^*$)*t>JI 
$T*S*, m&*¥*«*ai*Jtf--S0P2C 
ifitoU P-/T7v 7<)l5W*t LT«lSe#i**Cfc 
tT«4, C©*S&P-/YX- 7-f^^W*C73^JC 

B, /ff£flil«&t!frE*tfi*., ^SCJSUT, <*vj£U 

c#*rr*, p»> 
Ht^faCfclte tt*^7U7<r JL£gp#tf**,, fifflfc 

*b, -«ctKo#©M*a«T«*. 4* 

cn6a>»trB, ^jiiz^u't, n-A7v 7*A*fc 
nam, ««P*nfctt***, ^asiMfcetiMiT 
«*. pl E/T7>~inw»tfr*nntf, * 

fctfSSELU. H2 1 C*Ufc&«#4 6 0tP«C, 
Jffffl, tl ft? (phase grating) #<§*£t>ttfcT*;: 
[0239] H23B, ^0)%ffl4teffl LyfcftBi&Sftft 
$LG«S^T4etC^^T, 6*-f-Jl6 0 0©» 

ft. 

[0 2 4 0] #]*B\ K20, 21t*l/tPLE-A 

C, P L E - ADW*£0>£oU:, Jfi'&OU L EB, W 
2&lii*M*E V S'tf>Wrffi<7>5*a#, ft*-f-;i»B 1 

1 2C»LT¥«*flcra*tift*su:, fe*-f-;i 

6 0 0C*il/TffiBT«Cfctfa3il'l x . $?£U<B, 
fe^<-;i/6 0 OB, »tt»L EOV'Pfl^TttllKHI 
EVS't^iL, LG44 8©A«^MP2«, 
■«MaTtt«#»EV8'#S**»***5C«l 

[0 2 4 1 ] WH2 3t#«T*fc* C©*3C. * 
ll^SCr, SC2*0iSftflt$<7>i8KC<^ 
X, ar-f §>C/Jtt»(Mmlng efficiency) T ECWCfi 
lift*!*** fe*<-Jl/6 0 0<Z>««»*(areaeffici 
ency)AE05MTG)at)?tfTSrflBt^*. Ctf>fcBfl£teft 
T«;:fclCcfc**rl,lARft6afiB, ±!ft^a*:>7^ 
A©»**«*3*hBfc*G:* '>a<b+**tt«M 
{t-t**rbl>£«1±£> P L El£ft#C^*.*o 

[0 2 4 2] E2 6B, COSMJCa^HTSSCB* 
fCUtP L E*jj*lvTl>ft. M L E - A FB ( &Hfi£ 
fcB*SHffl* * tT?-r (quasi-sealed cavity} 6 9 0 
tUT*i*lT«U» fltlij3S0>«24tZ^oT2OC?)^ 



[fi|T6St#«l^ia*7 1 0*ax.fc*H»#lg*fll#L<, 

7>7M<7nS4 4, 4Q<D5/-)\,7 1 2», Hfc 7 1 0 
fcftUT^Yt:^ 6 9 O0ft«C#tmvft. fc-h 
^>?fcftL->Btt*»7 3 OB, 5f-)l7 1 2<7>tffc<7) 

n5<7>;^ipciS:io« 'j-sj*2 0 5B, ^>7*#*s 

4 4, 4 6<7>rtttCtt*iASftfcMC*aE*3&«. £ 
0«fc9*»*lA*M L E - A FB, pff£a>£W#*£ C 

/K7,h5>-;t/7 1 2'No?r^-fe7,^#sc-r*o co># 

£<r;«£, rtfl#BB* M4 2©#««lttU:A*Bljft 
4±B»*aUttf*T«JBT*£:fc#Te, IMC ML 

e - B®tSLftTMX^m*frmnmuTcm<nv>7 

#*S->-Jl,7 1 2**»T*ft. ftoT, C<7>-*# 
Iffiy^fAB, ***<07>7V£W#^7/f Afcjfi 
Tft©C$£^ Q ^CJSl'T, * + tTx-f 6 9 O0>l*} 

*yyc7-4 6 9 0©ata^ttna>^( H2 6C«H 
aossawme, rt«#a4 2**a*«a*T'> 

P L E - A Ft, ft7?JB0)#M't«F^-/TS!iS 

*p? K7 4 o^fc-rft^sc^fctixaiK 

K7 4 0B, ABTStlT«l6L, H 2 3 t W5t* tt 

B#ttttt:-A©i:SS#-£*«&**o LG 
7 4 0 SB, L V 1 OO0HWAW^-r<4 

"->W >7"7^—r«iET«. tt^¥3RBx 

[0 2 4 3] H**tlTBU^^tf, H»»*l/^PL 
E - GTB, HOIDL G ( H 1 5C*L/tL E - Jffltf) 

( , *Etttf*5 5 2 8 3 1 a^fc^tfteMMtt 

tfCB^fctiTUft ) ©IM®** 77; 
B^MST*. BlI&0>^5C, C(D£f5$0P L EB6^fc 
B 1 2Wff»Tt^-ABBfl|(beametendue)*ii**t*, 

LV«'>aflST*»^OT»CT«*©T, 

[0 2 4 4] Cfl>»fl©«BrtC»^T, SHPLE 
ffl©W»©L V 1 0 0B, *ft{fcRltefc«*B*?fc-3 

A«teaT*«tt**T*^-rtifl)*»fl)feo)t«.Bs 

aS^.*CtpfT-3* 0 ^J^.B*, L V 1 0 OB, 
oz:t^<, ctO»«CI^^T, iS^7.^-rs, M.M 

[0 2 4 5 ] C<7)£W, «HiMCoUT^l 



40 



ft. 

IBS 1 ] B 1tt^Sfff)LGL E-A©«WHT* 
ft. 

[B2] B2B!Bla)ft*ft«a)LGLE-Ba>«E«B 
T^ft. 

[B3] 83Att, H2C*t»a»^AC7-^V 

Uft. S3 Btt> 3 2 1:^*^0) L G L E«?HP 
7— v a y l rmsTflbf-^iEJIMKM*'* v 7**^U 
TUft, 

IBS4 ] H4ttft*a»roLGLE-C*HHTH* 
UT«*J, W»*ntV-^3te(«ouroellght)By-^ 
X>^P-/(soL»rce envelope}* ft UT L GCft£<* 
tlTU*. 

[B5] B5»ft*&tf0P L E-AA«»HTH/T 
LTUft. 

EB6] B6Bs »»*tlfcXx>7*^-***L/t 
*W&S©M L E-Ft LGL E-Ffl>HI«fflB««HT* 
\) , V-^X*^— (source energy)^ V~7nX>^ 

[H7] ES7B, *BJWB^**«||©MLE- 
GtLGL E-G/ABT L E -G ©^HrHHttUBT* 
6. 

IB8] B8tt, MLE-F*6l»BMLE-QC«t 
* P^-J/ 3 > L ET W*B»«fl)4*«»^#^«i«K 
M*7P7<-J«MbTW*. 

IH9] B 9»x M L E-F^tttM L E-GC*fT4 

7 T V^v 3 > (asymmetric angular dependent energy 
density function)©!? ffilfc^ » 7"* ^ l/Tl^. 
[H 10) B10B, 1.2fl|©5«ttCJfftf**iT 
x-/ 1 ?* K(1.2X anamorphical 

ly stretched tapered integrator rad)Q)7 y V 7 
X— 7 *> h£6&(angular reformatting capability) £ 

[B111 B1 ltt*B&$<7>7^Mt,'J7*-7 



IB 12] B 1 2tt, *&«M L Ex+f-f ><7>IS*ttt 

(relative collection efficiency) 1 7 £-fe 7* h 
$ £ X ^ ? v a >X -f > ^ (acceptance or emissio 
n etendue) 

IB13) B1 3B, 7*-;iK*tlJfcUSP'J7U 
2 -(folded retro-reflecto)* tLGLE-H© 

[■14] B 1 4»> L G L E- I ®fcft©U>/^ 
K'y-i^ntU 7 L* 9*-?>7(oompact sealed 
reflector lamp)* K>E TH ^ LT l\ 4 . 

[015] H15», h'jr;W7-A>K»t5'^ 
T A (triple color bandgeneratlon system)* fii* tf 1 
:i7^?tf- h (dual port) L G L E-J 4<HT^LT^ 
ft. 

[B16] SHtt, ^-7Lt*'>If>f^^iS 
(curved minimal etendue surface) L ^ G5 7 *7 I s 7* 9 
hWLGC^fyU^nTl^^^ltLG 
7#7*$fc*#*fcLGL E-K*WTB*L,TV 
ft. 

[B1B] S18», afttffl^fiBflCilt-OT 

^7^f-/^-f ^(integral tapered)© LGWt 
L G L E-M**BTB^LTUft. 
[B19] H19B, Wt-A'>i-t:>^ 
^frv xx-f v>^>6¥>'7NxA(beam shaping/homogeni 
zing optical system) ^W^- fc2fc& P L E-AB*$B 

IH20) H2 0», t-Ai'i-^^I 
t'fyVWvmt LT L GfcfcftTft P L E- 
ACtHBTB^UTU*. 

[021] H2 1»&W5tLVWt«)ff)PLE-AD 
fcifrBTB^TU*. 

[B23] B2 3«> ^^-^-f-^Kcolorwheel) 

S**e**<*ttftfc*>£2 0© LGM 
UtPLE-AE fcl&BTB^UTUft. 

IB24] B2 4BDMD*-<7"L V0Bfcft7^-b 
7"Sa*B*UTl\ft 0 

EB25] B25B, LG©7vfl/t79h7vh 
#-h*«*fcL v©ffl«»^-fXtHrB»ttt««B 
TBSUTU*. 

[B26] B26»S»itLVfl)tft«)PLE-AF 
**BTB*l/Tl\ft, 
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[01] [02] 




[03] 



SI(x,y,S) 
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IH4] 



IH5] 




[H91 



IBM 01 




A a 3 a .3 



1. 2X i KKT-tUWfU-* 
B*M ■ | ► 



f«^Mli.TI"5'Slf,.,lEil 

iir""Ti 

Ik'/ilBi'KSBKIiaift 



--a -,i ■ •* •« 
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IBM 1 1 



IBM 2] 




0 2 4 6 8 10 C14«wa0 22at2«2Baa2MaB 



IS 1 3 J [St 14] 




t >s?HHicM** Pitta 
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m 1 5] 
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IH2 0] 
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[02 31 




[ftfcB] ¥Al 2*6^3 09 ( 2000 . 6 . 3 
0 ) 

[¥JftfliE 1 1 

i«iE*tJfc»»=fi) mm* 
mm**} sk 

[H2l B52tt9fl)tt*a*0>LGLE-B©«HBI 



0*. H3BB, H2C*n*a«»LGLEro*P 
r- v 3 > L rmsTO) h*-* Eiftffc* MR *> 7* 9 L 

IH4] H4»tt*«#©LGLE-C««HTH* 

lv T £ U % n t V- ^(source light)!* V~X 

!>>KP-7<souroe envelope)* ft UT L G <Z&&?Z 

[B 5] K5B«*a*fl)PLE-AAtWTBS 
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[69 6 ] H6tt, fllfcSftfcXT^T^-MfcLfc 
*m&W<DM LE-FtLGL E-F ®ft*rffiflUftHT$ 

U , V-^I*JL^-(Bourceenergy)»V-^X>^ 

IH7] H7tt, *WJMH0Jl&*»*JSfl0>MLE- 
GtLGL E-G/A B T L E -G 0>^«r®«»SBlT* 
*. 

[H8] H8tt> MLE-F*4UBMLE-GC»t 
* P>r— > a > L E?0*HIM0ff fM*#*1MM 

[■9] H9tt> M L E-F*tBM L E-GCMT* 

7 7y^i/3 Xasymmetric angular dependent energy 
density function)?) « V 7* *UTU*. 
IB 10] PB 1 0», 1.2ft©£»ttCtttf*tlT 
x-/T* tl fc •< >^ U -* P v K(1 2X anamorphical 
ty stretched tapered integrator rod)0> 7 > "7^1/ U 7 
*— 7 9 St£ ^(angular reformatting capability)* 

[■11] H1 1tt*MWJ©X'<?hMJ7*- , 7 

[■12] ^ftMLEf+fO©^ 
4X*$(relative collection efficiency) t 7 O^rf h 
^tfctl^vvaVlTVf^ (acceptance or emissio 
n etendue)* b T L> * B 

[H13] H 1 3tt, 7*-JH<*ftfcUhP'J7U 
2 2 - (folded retro-reflecto) ««^tLGLE-H0) 
¥tfBBt*BTB*LTlift. 

IBS 1 4 1 Si 1 4tt % L G L E- I Otft©3>/^ 
hTv-;U$tit , J7U<7^- J 7>7(compact ( sealed 
reflector lamp)* «B TB $ LTl^. 

[■15] H1 5tt, SU7J^7-;\>r<»4->7, 
T" A (triple color bandgeneration system) £ffi*.fc-7* 



a7Jl//f-K(dual port)L G L E-J«<HT^LTU 

[■16] ■ 1 6tt, ^-7Ut«0>X7 i >T r ^affi 
(curved minimal etendue surface) t, * <D~7 O Y*~X V 
S^SlJCD L GC^v/U^MUi^^lt L G 
7^tmtLG L E-K*ftHTH*UTl* 
*. 

[aw] B17«, SBmfflrojwwcaut-OT 1 

^Ux-ZTfr-f ^integral tapered)© LG^t 
L G L E-M*HHTH^l/T^6. 

(Hie] hi 8», ft*«t:-A->x-t:>^ 

W x t-T vV^^v 7.x A (beam shaping/homogenl 
zing optical system) M. P L E-A B*«B 

[■19] ■ 1 91*. t-Ayi-t!>^fvi 
t<y>W->^rAtLT L G*fc#T<& PLE- 
AC**B?H*UTl,**. 

IB2 0] H2 Ott&tfjU V©fcft©P L E-AD 

[B2 1] H2 1tt, ;i#(cok>r wheel) 

LtPLE-AE *l6HT*B^LTO*p 
[■22] K2 2ttDMD2-<7 P L V©H«7^-fe 

[H2 3] H23tt, L GCD^V^Ufc7^Syv h 
4?- K fc L V flW+t-'f Xfc BfrBJgtt t * *B 
TB*UTU*. 

[■24] H2 4li£^LVrofc«)roPLE-AF 
[¥fc*IE2] 

[MiE^ftM^i mm 
[*je«mb«] £■ 

MljE*i*] 
MX A*] 




48 



IH31 



IH22] 



LVfl) S«ft G ft x * fr 14 




03 A 
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IH5] 




LGLE-Q 
14C — ABTLE-G 



MLE-F 



LGLE-F 
ABTLE-F 



[H8] 

*s*im&t;ft*XT>7'3.iiT 



EVst 




Sl(x,y,S'> 
144 



j 



-1,1 -2.5 -i.i i ui aJ J.t 



IH91 



AI(»,V,S') 



SSL,—- — JM 

mmr- -— j ib 



155 
cos(BO 
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[S3 1 0 J 



1 2X 1 &7CT--/\-r ^T*fU-$ 

rr 



155 



- — 

AI(<p, V ,OP) 1 



-.3 
-.4 



kiP/viiiui&iisiumiM 



1 I I I I 1 N I 1 I I 
-.3 -.4 -.5 -.3 -.1 I .1 .2 .3 .4 ,a 



A#|*(l 



COS(Ov) 

n. 



inn] 



0.6 -i " 



0.5 - 




0.0 + r- ' ' ' ' 1 

330 430 450 530 560 630 680 730 780 
ft j| mm] 
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IS 1 2] 



m 1 3] 




D 24 I 8 1ft 13 H1» 

a*M x * * * » M ft *> © 

««Xf ^T* Ec[mni 9t?7>] 
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[® 1 5] 




R 

G 
B 




AB7LE-J 



LGLE-J 



[■161 




118] 
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W 1 7] 
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IB 2 0] 




IB2 1I 
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[02 4] 




[SEIi ?kl2^6^309(2 0 0 0.6. 3 
0 ) 

[^mm 1 1 

IfcUEfctftM*] am* 

[ttIEtt*41«] 0 2 0 6 

ME**] 

[JftEft*] 

10 2 0 6] H 1 7», BrSOAB T S t l/T-#Sx 
-AfflL G3 0 0«f^tffiMM&W^7>/SM ( L 
GLE-Hv LGLE - K LG LE - Kt|«)t 
l/Ts m%SL%X>z»M (LGLE-M) 

WEE S SMtiW^f^, ft#JB0)*rflGJ#K**l^ 

(it ( ^m® ) tyy^yvm ( =#?h* ) #stt 

iUStlS^oC, CCTtt^Ut. Z<»*&1&<r>%U2 4 
tt, ->XxAH2 8titS-r*^lPllCRl*n^ *7-fe 
? hHIiDtsW/ 2 ( m5£<Z><*5C ) 
lijlE S S L(D^rt^StiUB> RRS14 0T«<7) 

L> EVSMU, jfttiiffiE S S Mfc*l|6]l«, H2 8 C*j 

<, »»ufcj?rS©^!Bi**L, ^tc^s^nt L E*v 
[ME*t*jae=SJ 0 2 0 8 



ME#*] £S 
MEf*)*l 

[0 2 0 8] £OR«0tt&0#*l^SJ6ffil0±fcit 
ME S 1 44^f, x-/tfflL G 3 0 0ff)A«I)4 

SI* L G 3 0 08, H 1 7C^IK, iltfj&5£jfl1±=37 
##3 1 0fc«VJ(Dafl*1K£im? J 7 5' KttttJiflow 
refractive cladding material) 3 12*^^-3 
7. ^-/TML Gt UT^L-fc. ^1/<»LG300 

G3OOtt7WTfflLGKBfi<0«*5ftJ#W4*fU ** 
£tt£}fck:-A<7)fc&CM E S 1 4 4#T&L*V ( □ 
7##3 1 Oh L G 3 0 0fl***J5*T*C<£&#£fH) 
&®flf«]**l&< ). l/#U ME 5 1 7 8W*Af4{lL 
E©J£«C«^Ts L G 3 0 OOlpliW, 3fctT-A 

t^LG 3 o Q#m<mmc ( »a©*5c ) 

t**, #KC£UT, L G3 0 O0>*rB5«tttt, Sfcfl 

H17tC*Ufcd;3&«»0LG3 2O i ) 

3fc¥&», *ftbtM E S 1 4 4/f5ilitt*ro*l^ 
fcTft**!*^, H1 6 iC^L-fc LGLE - KhH«tt 

[¥*JMIE3] 

ME*t**13) 0 2 12 
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[0 2 1 2] H1 7CI€»t, <*5lCLGCm^<#7 

63t*SW-^tt»«»OLG3 2 0 i*flt*fc 

Lfc. *6K1, otl65)*-LG3 2 0 iO)ttjW^-h 
OP 2 - i (D%nZ2 2 i 0> *y7'J>f***3 4 
o i fc***fc1*T, IKI/fciNSIWT. 

HUE******] fllfllft 

[«E*t*JSB=Sl 0 2 14 
[«E*&] SE 
[ftiEfl*] 

10 2 14] 89180, tt£0>S)5SroL E, O^Jift^ 
7/7U->9 8±C, ^iSMfll^weii (transmlssive 

configurable target ) ( L V 1 0 0 n* ) 0>S 
*»fl[41ft^T*tlt>U:WUSn*P L E - A BO&St 

1 0#*LA*ltJi0!**UTl\*. 
C©ftS^U->9 8», i?f5©PL E © @# T A B 

[fcE*t*JSg£] 0 2 15 

[*jE£ft] £M 
[ttEA*] 

I 0 2 1 5 J £Jr£0)M LE-ABtt, EM 8T0**» 
fcM L E - Fflfc UT*0fc. Utf U, C0%^Ott(7> 

fctfTS*. M L E - A B ©*±<D*'>PMttE L Eifi 
filC, ^SC^L'T*7-/t-fHH 1 0«K«L, $ 
tf«febr-/**4rtU U>X4 1 OTiWtt, *K 
C£L'T£-A0ffiaQm*0££^-fK*fr3#^> 
7,7 1 A(beam cross sectional shaping/homogenizing o 
pticsystem)4 2 OiCS^t^ B18B, C<7?<*3 
fc3k¥JK4 2 0©«!tl/T, H*ta>*fc0 
(similar or dissimilar matched pair)t LTfl|#£ ft 
t, »lU>X7K4 2 2il«l2U>X7H'424 
**UTL^. *>7fA4 2 0*fl|#T*Bl]£>;fr&i:l/ 
Ttt, ttffitt^t»@HfU> X*t(phase grating or 
diffractive lens pair)* ^7fA 4 2 0 

0 V L V 1 0 OT0£-AJBtt5ttCjeffl±«MJjI£-*- 
»*U<Bt:-A4 0 0fl)iS*B^L/s 
J3HfcT**3Ctttt*ft*. **lfc**L>X4 2 6 
0. BS#4£-A4 0 OflWrffi*. L V 1 0 OflSftfflA 



[?«*E6] 
[*IE*1M*«] *«» 

HHiEttMBfc] 0 2 17 
[flEtffc] £ IE 

[MErt#] 

[0 2 1 7] &^L>X&4 3 00, LV1OO0itia 
ft^'J->9B±Cit«tf4. R1 8C 
TNUfc^^C, &MC£i;T, U>X->7,?A4 3 0^ 
-^)0^7v7v7 1 A4 3 2, 4 3 4#Si*L, IrXv 
XxA4 3 2*L Vj4«CRI1UT, LV100fl)H^i) 
^^>XtA4 3 4mfA4 3 2W|g«fi 

[#lft*E7] 
[»E*4*«*6] tf«E 

[fcEflftSS*] 0 2 19 

[ftXA*] 

10 2 19] H 1 9 0* m-CD^SiaSL V 1 0 0<7>@J« 

*P L E - ACRttCfflUSft*£©»«fl©S!0#£U 
U*fi0j*^l'TU*. PLE - ABtPLE ■ AC(7) 
Ma>£fcitl>0, ****m**T*»fi*» 
* L G 4 4 8 tflUT, <J>*< t fcI*Jl^-fcit«ll& 

t, ««MMitt«Altu, fe*<-;n 1 00, c 

DJWO»*l/UM L E£fc#J© 1 -3#6i!KlyfcWr£ 
©M L E - AC®N±a*fl«ifcE0**ftCEfl-r 

[¥M«E8] 

mmtt**m%] mmm 

[WEttMS*] 0 2 2 0 
MiE^ik] EE 
[fljEAft) 

[0 2 2 0] L G 4 4 8 0>AW#-h I P«, Wi*©* 

L E - ACCm^tittzWMt ^ECffcU'TNAfcl 
fMtfllttAltiM(NA symmetrization auxiliary input 
optic) ( A B T ) *Hra0, £f«f*>*aE 

37©«*Pf K ) • WlflLV©****U 
to aEU&U'T, «3fe«K©^lMpolarizationsens 
itive) L V 1 0 0 0>fcib£, P C S ( H 1 9 TB ^4 ft 
TUfclM** LG4 4 8 (7>±i#t/J?— hO Pt L V 1 0 
OWSt^gSAS L V©HC#aCffAT«, flf£G)A*i 

[#fc«E9] 

<Stt* 

[«E»**S«] 0 2 2 2 
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ME**] 

10 2 2 2] H20B> «|»<tRl«^«*a*k*HB 
iT'AD^tlT, jR#fflLV1 OOtttfflT* 
g^I>V>AD ( P L E - AD ) ©SJ©#*lA** 

UML E - ADB> #aC»*ttfcA»#-h I Pt 
&##-hOP**M-fcLG4 4 StftCftfflT*, H 
®*4±£fcB** ( CCT&ttttt ur^-r ) £#<*4 

T ' A D > 0$*J L V 1 0 0©*3fcEA SLVCLG4 

«<*4 6 0B, HH*I*^^-«M*4 6 5*tf[S]Xm 
T$tfircE4 6 4 CDii^]^~^i:T*C > 4>H 

B«T , AD©**^|S!4 6 6fc-a*ttX, tttffttt 
fteLOUT*. L V 1 0 0©gftfttfefc(outputdive 
rgence angte)e L V C il£<* t* * . £ ft ££*&T * fc 

£«<*B, ff£U<BE]2 0C*l/fc<*5Clfc& 
(tllTttfflU tij KOPt L V 1 0 OB* jR&to 
HRffi4 6 4ff)i*4 6 7J:i:fe^T, £<7j5Jr£©fc& 
©ifi«T««4 6 BCWLT&tfJtttCEBt*. ±* 
4 6 7C»UTa«***4 7 0T, LG4 4 8ff)Hl« 
tK— hOP*K|fil*^*iltC*^T» #-#^5*^ 
tt^T. ffi£©il«ft*fc NAii^tfit^TS*., C© 
avy'J>?#¥ML -3**JjEW#4 6 0©ISIItta 

tf<* ( H*Stt* ) *t±JW^-SO proifi«TttfflT*£ 
tff-cz*. c©*wroao>*lt«lxB, 

««AOtU>Xt^*. «©U>X*fcBU>XX , f 
mfttftiEl o] 

i«] 0 2 2 3 

10 2 2 3] hop<7)^fisc, &*sftfciitt 
**T*c©ftifl©a©#*L,u*ltfltf**ftTfc 

*ii*SCLOUTtt, L G 4 4 8©JtttfaffiE S 
L ©±*4 7 7fc, #«4 7 8©HC0*m^M 
4 7 6*£T*. CroCtC^^T, 
0*UH4 7 8C^l/T 9 0°TB4L^IT, L G© 

tH«#-hop*«fjr**cfcc«^T, #ttttftKtt 

#ttlU/T*— >*4*T«ft. C©<fc-3ft45^fc(biase 
d)&«*-SB, a*;/L>>?#*IMt*^©B#*a* 
fcU *SC'>ifi©tttttfRJIfeCfc*. *fc(H2 0U: 
*lyfc*3C), £tt#-hOP©&#®Bx aaftfl 



MjEMMHl 0 2 2 4 
MiE£ft] XX 

[0 2 2 4] m&®2 0*#JHI**fc» B*Nit£fti 

7 0#l4ft;£flCifc*DMD£fcBTM A©&#fflL V 
Cai*fcttfttt»tf^ftTL>*. *fc» 1S51<>X* 
4 3 0**ft#JfflUT (Ik 4 7 9ffU>X*4 8 0t* 
fc* ) , -«W^^(S]4 7 9C3>S L Vtf&WUt^* 

max. tt^;*?»j->9B±ce«-r*<*3c*u 

fc. C© P L E RftCcfc-3T, $*>£|S]a>AWaCfclL 

MEl/fcHM±rt?«*. C©f4*£fi©A?Y-> 
W*tB, BS^T*tft^A^U->0)^SO)^-7^U:« 

tK0x** o c©tt»tt, *©#|qi©a*©*VffiLAtt 

mittiEl 2] 

M3Ettft«B«] 0 2 2 5 
[*IE*&] xx 
[8iEA#] 

[0 2 2 5] *P)£«Wff)ftt)tJt:, Ptt© 

mm * !wa»tt«HR-r * *: t * * 

(182 1 *#!«Ufc#6TlBfc:tt 
aflti), &M<*4 6 0B, L 
G4 4 8©*JH^-hO PJtt*©R«U>X*tB-* 
U>XtlB*^t5i*T, P L E©Rtt*ttrt"<\ 

t¥IRME1 3] 

MiEttMM] ^*a» 

[MjEttflMBfi] 0 2 2 6 

mx^rtti xx 

[O2 2 61 02 1B, P L E - AFffl©C©fc*©SI 
©JUMI**l'TW*. 2?©LG«ffi^T, 6*>T- 

Cs ML E - A F ©tHABx S-LG4 

4 8©A«*-K I P ft»^8Tl«)6n*, 
*©A»tf-SB±X, ±A«BB«AS1fc, gftfce 
1 i n SeCflJ&T**ttBB*A lout L 
G4 4 8(I3lii^-hOP 1B, *^a««A lout 

©sfetbDiEs i**T4. mw/f-hop i#stm*A 

91 o u tT-*J*ht*#B, ^]7 7 ,, >l>^^«gg6 2 

oTttoen. iMitr-A^ fe*-r-;u8 oot*s 
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86 3 OB, 0 0*»»l,fc#£--A** 

»2#*h kb4 o©a«#-s i p 2±£imn 

92 i nTl^««. AWtf-K I P2tt, 
J*Ei»A2 I n*«*fcA«EAS2**iT*. AM* 

-hoP2*6juiifte2ou tT-itu*T*3feB, a? 

gftffiASLV, ^^^©^MJWWBfpT'A F± 
P L E©*3* tft*tf#*CM£Tifc 

«»6 2 0*fcB6 3 0©-*B, H 2 iC^UfcP L 
E#S|&&T*Cfc/r«*lA*. ^^otUoT, P 
LE-AF^lfllDEBfWt*^ P L E (7) 

MiEMMSfi] 0 2 2 7 
EE 

MEM] 

[0 2 2 7] fcC &«S*fcB»afflL V 1 00 (H 
2 1 ?B£**fflfcUT*Lfc ) ©ttljrjB, lft^U>X« 
4 3 0T*S*>Sn, L V 1 0 0©ttl«tf©$SK#*i*i£ 

* 0 7>KU72AH . J ,A>f>y7>h^a 
4$t*£4 9 6 9 7 3 0 *TS»«£ftTl>*£[*i»J£«S[ 
^yXAtHiOHaftXW ^'J>f 1*8 5 0 

^H^HWs 0227 5 0Tiwnn»**y7 

[¥fc«El 5] 
[ttEti*ft*«I <8*B» 

MEMMBt] 0 2 2 8 
ME**] £E 
IttEfcft] 

10228J C?ij7^ % JH«W#« (critical illumlna 
tion scheme) ( L V 1 0 0#B2 1 C*Ufc*-3&*M 
@«Tfc* ) B, fcitfl)*4«*C"r*©C#3;lA* 
tf> >r-7H(M**(#aSU>X5'AxA4 3 0©A 
Ht?3-t:;Kentrancepupil)C»jfi*^t3ti:6tiWT 
H2 1 CB**nTUfcU ) ^tttfpHO^^ ( H5# 
KS) *l^#tC€ffil>T, ^©SMBlCfcUTP L E©Ktt 

I¥fc*8E1 6] 
l«I»IIW) *»» 

[UtEftftHl'fi] 0 2 2 9 
[ME*£] SI 
[MEfcft] 

[0 2 2 9] PLE-AC(8l9)tPLE- 
AD(H20 )»s P L E - A F fcffaMfcUfcS^IK 



vAxA©-&fc UT L G* 1 oLtfteffil/fcU. 
UUP L EtaSt-^©TIBroSlW»> ffl&©*3C, 73 

v y^y^x^mns 2 ostB 6 3 0* nb#«n 

P L E - A B > PLE-AC, PLE-AD, 
P L E - A F©«£CfciIfflT* 0 
[¥m»E 1 7] 

me******] mm ft 

(ttEttft* 3*1 0 2 3 0 
[*$EF*)#] 

[0 2 3 0] ftfc, BU^PL Elfttt©*^ fc5 
61 0U1 , 9c w> 82° Ut Blfcflfc, O^VJ^©7^ 
^(azimuthjaWBtt^Ufcl,*. LG4 4 

*. 

[fMEl 8] 
[ME*4ftft*«l Sttlft 

[«iE»tll«] 0 2 3 1 

[*Ert#l 

[0 2 3 1 ] ^ilCJS5L;T7J^7 , U>^¥«l»6 2 
0, 6 3 0*<S8*fcL G7H M 4 B^fcfflLT, ft* 

^-;i6oo©^^©»**€6ca»T«* g - 

ftftlc, fcLG©A*ttf-S I Pfc*i*t#-SOP©*ffi 

»«sci\ sc i oul H^*3fe¥3S3R©H]©^ 
yr»J>^«»aftr*^^t:ii«r*. fcsc, H2 

A S L V^»-SOP 2 ©73 7 7^ 

XCl-hOPI, I P 2fcfe*1'-^6 0 0© 
M©Af MLE - A Ft, ifi^S 

ttfcL G4 4 8©A«^-S©W©73^7' , J>^«a^ 
B, tTCiETttfll/TUft. 

[¥MME1 91 

[ME^ftft*^] Wttift 

[fcE%t**S£) 0 2 3 4 

[*tE#&] $5 

[0 2 3 4 } H2 1 C©%ffl©gij©# 
*UUH06#iT*», 3ffitt«/-K-SOP 2t L V 1 0 0 © 
N©a*7'J>? D E ) tfftjHt£ft*^5 

c, ali^^-K0P2©affi«^sG2 0u, 

*. #JXtfDMDX»TM AtVofc, IK^#© 

M3© L V 1 0 0 ©*•£, MB&AWI*^*-*!* 
B, R^lASLV«)±#4 80t^Ttt%^ Ctl 
S©*-&> #$UU%4MM6 5 0B, '">W>77 
;U-2(Schelnpflug)"fflfc b, :3 3Mj*©3teH, J3fS 
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g*lSASLVtt, 53tIASLVC 

«HT, Mm&cttA*ftfc»&EAS2©iSfctf> m 

T*. C^LT, fc£tfg*EA S L V 5)ft5C$4, 
#¥W*$fc* 1 0 4C|6)l7-fc«*flAB T StUTiH 

B, -«C«^^t»7t^7^^- **7'J 
>^*il8 6 0t*«UT, ASJftai^*e2 0Ut 

( ^ ) *a^r*Bfs©a«©7^"77 l Ai|j**"r*t 

-A*, L V 1 OO©ffr20)g#W»eL V (V) CT 
-ACJSti. 77,2 6 6 OB, « 

pl e - AF©£it*a****CT* 0 

l¥fc«IE2 0] 
[M£«tMB<] 0 2 3 5 

[0 2 3 5] H2 2Bv Jt&^vTT^lC&LX, 
W«#-hOP 2tf SS&BBA S L WGJiltfcf— A- 

4&»*<W&H*jSUXfc*K 8«B#¥»*fcH 1 0 
4C¥frT£* 0 *«&B6 7 0fc'>e&PJ6 7 2B, 
«*£*SeL V (V) = 6L Vtf, #<?6LV- 1 5 
°teL V = 1 0 0 T3>*£-A££LTl\£ o «£HT 
*Sfcfl6 7 OCKfcU «M*T'>*ftPJ6 7 2 
T$tifR6 7 4B, DMDfi^tttTM A3fifl)L V 1 0 

9L V ( * ) ^^Sti^^l/U/y^^^i. 
flfctf, CI0<|(M(D7^XM»6 7 4B, 
fttt*, ^UM(>f= 9 0) = 1.8 9 M(0)« 

L-T, *«»(*tBtta©*5^#»») L G^JHt^ 
-A* 2«fctt£tt*o *RBt*6 7 4B, #g 

#1**5 4 4 2 4 1 4*0DMDffl#A^7C*tlyTifc 
flUtft^^ 6 7 5©XS*fc«ABCH*UTl,x 
*<, 1>#U C©9ftfl©fftt©&£lAi*lfiftlB, #*t 

*li6 5 0©tnfi©#£l/U*»«IB, ^7,^76 6 0* 
SS±C**CT£*. ^©ChlC^X, LV©«Ag± 
©1WK 0«U*¥M£lft1 0 4fc^MT*^[6]©X 

WCL^tffis a 6 5 o©£it 



S8j*d e 

i¥m^iE2 1] 

[«£^l^] 0 2 3 6 
MjE#ft] $M 
MXMftl 

[0 2 3 6] £#EA S L VTj«Wt:-A(0«rB5«tt* 

a^*tt*t*U:, *WffiAS2B, ^^ru>^ 
«8g6 5 0CDf»$M (4>) £ffltt#j£ttX*S>rU:Siit>£: 

CB> jfij£©E©£«;frfiC^TJlft*¥Sx*Jl,* 
-fc«*W?*Cfctf S±L'*E*©fMn**6C*lt 
\jXs a»ttfc*ffi**HiUX, ttJ#EAS2**H*£ 
m^^*^H^**c H2 3B, Ittfilt UT, Hffi©* 
*©#»£, aaB0)«»^lP)4 8 0C»T*«l***» 
L, g#EAS L V©*TE©IS*t&fc*2£ t»«» fi 

U*. E S 2©#£lA**«*fcJ#K*ft*T*fc© 

^0)^oCftS*^T4, «ffiAS L V©«*¥ 
R ft £ (maximum half cone acceptance angie}B> 

1 0 4C*lUX 5 TfTC1 5% ffitCI 0 
°fc Us &EE S 2©*#«tffettJ¥H*AB, 82° U 
= 3 0°t-r* a Ctl6Btt*»C, E2 2©« 

R6 7 6 t^L* 

[¥^«E2 2l 

[MjEttftftM*] *«» 

MjEMMifi] 0 2 3 8 

[«££>*] 

[WEf*J#] 

[0 2 3 8] L V 1 0 OOSAffiA S L VT©«(M£- 
A©£W£-tt*|&l±«tt*fc©K:, IKotfglJ©^ 

Ms]fi«T©^P7h-<7*fcir**ft£). 2?ei± 

©LGtftJIJlC^yrU^TftCtUoT, ffiffiW 

x©as2<t*ft»T*fc©c, »»yy>^3tt*« 

6 6 OBffljfit^bTftJIITi^^CRftT*. * 
^ttlgg^lSft^attJffiE S 2©»«^jS«CT*iltC 
ct -^T > ¥EJBUMC**T*P-A7>- 7-f^»*fcll 
fcX-£*, £6C, *U»3teW**W«*-hOP 2C 

£©*3&P-A*- 7-Ul,***©fl!C 

b, jss©a«)*ra**** &»c*i;t, 

ftftSB2out*ffi*£<Mj*£&#tfUtfiiau:5 1 ~/m 

W^SItlTB, K-A©-W*tt©»»t**UT 
#^|S|lC«f»i3ri**^7U7-f;^8M^tf**. 
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EST****. tit 
aa>tt**n*T*ctt,-c«*. 

-Icy<o#»wtii«T«*, #)*b\ ** 

cneagtttt* aactfirr* a-/T*« 7<A*to 

«*. *6C, PL EAv*-2*Jtttflf£ftftB\ * 

tmuu. »2 0tSLtfili*4 6 0t(g«i:s 
l¥ffi*IIE2 3] 

«A« 

MiEMMM] 0 2 3 9 
[*£*«] 

[0 2 3 9] H2 1B, ^0&$*l£#UfcftS{|&ISft 
[¥ftttlE2 4] 

I 

[MiEMMB«] 0 2 4 0 

[*£*>*] 

[MiErtft] 

[0 2 4 01 0J*B\ H 1 9, 2 OC/fvltP L E - A 

c, p l e - AoroJft^ro^oi:, pKZom LEtt, * 

fe*f~Jl,6 0 0B, *tt«L ECD^trfrTttttJfcai 
EVSt^HU, LG4 4 8©A«#-hlP2B, 

I^fc«IE2 5] 

U*iE*4ftJ*B*] 0 2 4 1 
HUE**] 23E 
[«£**] 

[0 2 4 1 1 mif®2 1 £©«*3C» a 

S«^SC1° U , SC2 h 0Sft**©»KC«fc-3 

T, £^£>?»*(timlng efficiency) T E CWC*3 



W**J» > P> fert^-^B 0 0©«*»*(areaeffici 
ency)A E©HT©a«tfRllftk^*. C©»E*ftffl 

AW»*V*ailXhBBt^C, 'hfflfK*P«»tt*«a 
tfcT*«m**tt«, P L Et£ft#C5**o 
[?m»E2 6l 

Etta 

[«£*!**§«] 0 2 4 2 
M3E**] 

[0 2 4 21 H24B, Cfl)ft*CI-J^T46Cmi 
ffcUfcP L E«^UTl>*. MLE-AFB, $M2£ 
fc BfcffiRflffl* ^f-f (quasi-sealed cavity) 6 9 0 
fcl/TSSetrCfcU, &tii;»CD«2 4CttoT2 0©*t 

7>7"^K4 4, 4 1 2B, 7 1 0 

-»^**l>Btt»»7 3 0B> i>-;U7 1 20%.&<D 

4 4, 4 6©rtwu:ii*3a*nt«ttt:*at*3&«. z: 

l/UM L E - A F B s «fffi©£W#«*t: 

*ffi*T«, F*3fllJ#Sl4 2t^C^i#yT % 7>7 
^7,Sv-^7 1 2'\£>7'7-k**#SC?*>o C(7?7J 
fc©*£, A#l#iBB, M4 20)ttMJttC<fc«qrtt 

tf^hV-^7 1 2^«^-CS*„ fl^T, Z0)-M^ 

-t*©Cft£o„ ^SCJ^L'T, ^t^<< 6 9 00)[*! 

k ^^7^ 6 90 0Mmtt.mo>X { H 2 4 tCBH 
Stir ) #6, 7P-fclcatittCAftfcffi«C«*.*rt 
S0>5Slft««»JMt«« rttt#«4 2*«a*«ffl*T'> 
PLE-AFfc. M»©#**x-/TB« 

*nf K7 4 o**rT*«*-^cs*nrte»js May 

K 7 4 0B, A B T St UTjlffi L> , H 2 1fc«a*ti 

B»mtr~A©i:66*-^*«^-r*. lg 
7 4 o©(M**— h», l v 1 o oa>MAW^-M* 
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(51) Int. CI. 7 »S>JS3^ F I 

x-^n-h •(##) 

G 0 2 B 19/00 G 0 2 B 19/00 

// F 2 1 Y 101:00 
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